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UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


THOMAS V. REINAUER 
2111 Aldene Avenue 
Westfield, New Jersey, 
Plaintiff, = 
v. : CIVIL ACTION NO. 683-60 


ROBERT C. WATSON, 
Commissioner of Patents, 
Department of Commerce, 
Washington 25, D. C., 


Defendant. : 


DOCKET ENTRIES 
Proceedings 


Complaint, appearance; filed. 


Summons, copies (3) and copies (3) of Complaint issued; 
all ser: deft. 3-9; U.S. Atty 3-9-60; U.S. Atty Gen 3-11- 60. 


Answer of deft to complaint; c/m 4-25-60; Appearance of 
C.W. Moore as atty for deft.; filed. 


Calendered. (N) Filed. 
Motion of pltfs to advance for trial; affidavits (2); filed. 


Motion of pltf to advance--(Granted--Fiat--Pine, C.J.) (N) 
(N/AC); filed. | 


Claim 8 dismissed with prejudice per counsel (N/AC); filed. 


Stipulation re: testimony of Peter W. Cadden: Exhibits (3); 
filed. 


Supplemental stipulation as to testimony of Peter W. Cadden: 
Exhibit; filed. 

Hearing begun; respited to 1-12-60 (reported by Eva Marie 
Sanche); Tamm, J. 


Proceedings 


Hearing resumed; respited to 10-18-60. (reported by 
Sanche); Tamm, J. 


Hearing concluded; finding for deft. vs. pltf; (Finding of Fact 
& Order to be presented) (reported by E. Sanche); Tamm, J. 


Finding of Fact & conclusions of law. (signed 11-10-60); 


? 


Order dismissing cause, (signed 11-10-60) (N) Tamm, J. 


Transcript of proceedings of October 11, 1960; Vol I, pp 1 to 
125; (Reporter Eva Marie Sanche) (Court copy); filed. 


Transcript of proceedings of October 12, 1960; Vol II, pp 126 
to 258; (Reporter Eva Marie Sanche) (Court copy); filed. 


Transcript of proceedings of October 18, 1960; Vol II, pp 259 
to 297; (Reporter Eva Marie Sanche) (Court copy); filed. 


Notice of appeal of pltf; Deposit by Theibault $5.00 (notices 
mailed to Oliver Gasch and C.W. Moore); filed. 


Motion of pltf for leave to post cash in lieu of bond; no 
objection; filed. 

Order allowing pltf to deposit $250.00 cash cost bond on 
appeal (N) Matthews, J. 

Deposit by Theibault $250.00 cash in lieu of bond as per 
order January 6, 1961. 

Transcripts of proceedings 10-11-60, Vol I, pp. 1-125; 
10-12-60; Vol I, pp. 126-258; 10-18-60; Vol Ill, pp. 259- 
297. (Reported by E.M. Sanche, atty's copies); filed. 

Plaintiff's Exhibits Nos. 1-6, 8, 9, 10a-10c, 11a-11d, 12, 27, 
37A, 37b, 38a, 38b, 39-48. 

Defendant's Exhibit No. 2 


[ Filed March 8, 1960] 
COMPLAINT | -Letters Patent] 

1. Jurisdiction of this Court depends upon the Patent Laws of the 
United States, this Complaint being filed under U. S. Code, Title 35, 
Section 145. 

2. The Plaintiff, THOMAS V. REINAUER, is the inventor and 
applicant in the pending application involved in this suit, and on June 
12, 1957, filed an application for patent in the United States Patent Office 
entitled "Method and Apparatus for Filtering”, which was een Serial 
No. 665,270. 

3. The Defendant is the Commissioner of Patents, an Officer of 
the United States, duly appointed and confirmed, having his office in the 
Department of Commerce, Washington, D. C., and is sued in his ey 
as such official. 

4, Claims 1 through 5 inclusive, 8, 9 and 10 of said application 
were finally rejected by the Primary Examiner, and on appeal taken 
from his decision to the Board of Appeals held said claims unpatentable 
on February 29, 1960. The Defendant has refused and still refuses to 


grant a patent on said application as to claims 1 through 5 a 
8, 9 and 10. 


5. No appeal has been taken herein to the United States Court of 
Customs and Patent Appeals. 

WHEREFORE, the Plaintiff demands judgment decane the Com- 
missioner of Patents to issue a patent to the Plaintiff including the said 
Claims 1 through 5 inclusive, 8, 9, and 10 of said application Serial No. 
665,270. | 


/s/ Raymond J. Mawhinney © 

/s/ A. Robert Theibault 
Wilkinson, Mawhinney & Theibault 
Munsey Building 
Washington 4, D. C. 


Of Counsel: 


W. D. Keith 

Paul S. Bolger 

Keith, Bolger, Isner & Byrne 
Chanin Building 

New York City, N.Y. 


[ Filed April 27, 1960] 
ANSWER TO THE COMPLAINT 


To the Honorable the Judges of the United States District Court for the 
District of Columbia. 


1, 2, 3, 4, 5. The defendant admits the allegations of paragraphs 
1, 2, 3, 4, and 5 of the complaint. 

FURTHER ANSWERING, the defendant asserts that the plaintiff is 
not entitled to a patent containing any of claims 1, 2, 3, 4, 5, 8, 9, and 
10 of his application involved in this civil action for the reasons given 

_ and in view of the reference cited in the final rejection, the Examiner's 
answer and the decision of the Board of Appeals in that application. 
Profert hereby is made of copies of the said final rejection, answer, 
decision and reference. 

Respectfully submitted, 


/s/ C. W. Moore 
Solicitor, United States Patent Office 
Attorney for Defendant 


[ Certificate of Mailing] 


[Filed January 27, 1961] 
EXCERPTS OF TRANSCRIPT OF PROCEEDINGS 
* * * * 
Washington, D. C. 
Tuesday, October 11, 1960 
The above-entitled matters came on for trial before the Honorable 
EDWARD A. TAMM, Judge, United States District Court for the District 
of Columbia, at 10.45 a.m. 
* * * * 
MR. KEITH: Mr. John Alden, please. 
Thereupon, 
JOHN L. ALDEN 
called as a witness on behalf of the Plaintiffs, having been first duly 
sworn, took the witness stand, was examined and testified as follows: 
DIRECT EXAMINATION | 
BY MR. KEITH: 
Q. May we have your name, your residence and your age, sir? 
A. My name is John L. Alden. My residence is 1240 West Maxmillan 
Way, Tucson, Arizona. My age is 68 years. 
Q. What is your present occupation? A. Consulting engineer. 
Q. How long have you been a consulting engineer ? A. Since De- 
cember 31, 1958. | 
Q. Are you technically educated? A. Yes. I havea Bachelor 
of Science degree from the University of Mlinois in 1914, and a professional 
degree in mechanical engineering from the same institution in 1927. 
Q. When did you effectively leave school, Mr Alden? A. In 1914. 
Q. Will you develop for us briefly your employment and occupa- 
tion from the time you left the University of Mlinois in 1914 ‘until you be- 
came a consulting engineer on December 31, 1958? A. I was employed 
in 1914 by the Fan Department of the Oneida Steel Pulley Company at 
Oneida, New York from that date until the latter part of 1916. 
From the latter part of 1916 to 1921, I was employed by the Ludlow 


Manufacturing Associates at Ludlow, Massachusetts, first in the capacity 
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of mechanical engineer and later as superintendent and finally as assistant 
manager of the Mills Department in Calcutta, India. That was with the 
exception of the period during the first World War when I was in the Army. 

From 1921 to the middle of 1925, I was chief engineer of the Ameri- 
can Insulating Wire Machinery Company in Philadelphia. 

In 1925 and the early part of 1926, I was consulting engineer in 

From 1926 to 1955, I was employed by the Western Electric Com- 
pany in New York; Chicago; Kearney, New Jersey; and finally in New 
York. The first three years were as contract engineer and then there were 
eight years as assistant superintendent of manufacturing development; 
then for seven years I was superintendent of manufacturing engineer at 
the Kearney Works; then I was manager of the telephone equipment divi- 
sion; and finally, I retired with the rank of -- I was called administrative 
officer. 

I retired in 1955 and became president of two companies, the Inter- 
national Projectory Corporation of Bloomfield, New Jersey and the Sec- 
O-Matic Corporation of Bloomfield, New Jersey. I continued in that 
occupation until December 31, 1958 when I became a consulting engineer. 

Q. This case is concerned, as you know, with certain methods and 
apparatus for the collection of dust. 

Will you please outline for us what experience you have had in that 
field? A. When I was employed by the Oneida Steel Pulley Company in its 
Fan Department, my duties were the design, installation and testing of 
dust collecting systems. 

When I became employed by the Ludlow Manufacturing Associates, 

I took charge of the operation and maintenance and further design of a 
very large number of dust collecting and pneumatic conveying systems, 
which physically are the same as dust collecting systems. 


After the war, I became 2 mill superintendent and later an operating 
assistant mill manager and had less to do with the design of dust collect- 
ing equipment, although during that time and before I left the United States 
for Calcutta, I designed the dus* collecting and pneumatic conveying sys- 
tems for the new Calcutta mill. 


7 

The years that I was with the American Insulating Wire Machinery 

Company, I had very little actual connection with dust collecting. 

I had a small amount to do with dust collecting ee the year 
that I was consulting engineer. 

The first three years that I was with the Western Electric Com- 
pany, my duties were such as to preclude much contact with this industry. 

However, for the eight years in which I was assistant superintendent 
of manufacturing development, my duties were to develop and perfect 
manufacturing machinery and manufacturing processes which included 
the design and development of many different types of unit dust collectors. 

By unit dust collectors, I mean types which can be applied to an indi- 
vidual machine or incorporated in the structure of the individual machine. 

When I left this job as superintendent of manufacturing and became 
superintendent of manufacturing engineering at the Kearney Works, my 
work was of a greater administrative nature and, consequently, I did con- 
siderably less personal design and supervision of individual systems but 
my organization still retained that function and under my direction, a 
number of large systems were specified and installed and a number of 
these small units were developed. 

Following that period, which brought us up to 1941, I had little or 

no direct connection with dust collecting systems until the time of 


my retirement from International Projectory and when I rue a con- 
sulting engineer. 
During these last two years, in fact during 1959, I acquired a client 


in this field in the State of Michigan -- the client is not concerned with 
this matter here -- who builds dust collecting systems and dust collect - 
ing devices; and in 1959, I did considerable work for this client in de- 
veloping methods of testing and also developed some improvements in 
the dust collecting equipment which he makes and sells. | 

That work has continued until 1960 and I, from time to a ren- 
dered consulting advice to this client. 

Q. Have you written in this field of dusting collecting? A. Yes, 
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Ihave. My earliest writings were back in the period when I was with 
Oneida Steel Pulley Company. At that time, I wrote several technical 
articles and an engineering paper on dust collecting for the American 
Society of Mechanical Engineers. 

During that same period, I wrote the dust collecting appendix to 
Harding and Willard's book "Mechanical Equipment of Buildings." 

I wrote some additional material from time to time until in 1937 -- 

I had become dissatisfied with the lack of technical information in 
the literature. It was quite 2 complete lack on the subject of dust col- 
lecting and I started to compile material for a book, a book which was 
finally completed and published in 1939 under the title of "Design of 
Industrial Exhaust Systems," which was devoted entirely to dust and fume 
collecting. That book has been revised and expanded. The second edition 
in 1949 and more recently a third edition which was published in 1959. 

I have kept in close touch with the dust collecting art even in the 
years when I had few duties in that field, first, because of the interest that 
I have had in the subject and, secondly, because of the necessity of bring- 
ing up-to-date these last two editions of my book. 

Q. Have you had any connection with association committees bearing 
on dust collecting regulations? A. Yes. During the 1930's, I was a mem- 
ber of the committee of the American Foundrymen's Association which 
prepared a dusting collecting code for use in foundries. It is a code that 
represents recommendat ions as to good practice in the matter of dust 
suppression and removal. 

About that same time, I was a member of 2 committee which re- 
drafted the Dlinois Blower Act which, again, is an act which prescribes 
minimum standards for dust collection in factories in the State of Illinois. 

More recently, from 1952 to 1955, I was a member of the commit- 
tee of the American Society of Heating and Ventilating Engineers which 
was set up to revise and bring up-to-date the dust collecting sections of 
the Heating and Ventilating Guide. 

* * 
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Q. I will hand you a sketch that is here marked Exhibit 12. (Ex- 
hibit handed to the witness.) 

Are you familiar with this sketch? A. Yes, I have seen it before. 

* * * * * 

Q. Will you just briefly, Mr. Alden, describe the principles of 

operation of these Mikro-Pulsaire collectors? A. First I will de- 
scribe the device: We have here a housing with four filter tubes, which 
are these long things that depend from a barrier across the upper part 
of the housing. 


At the lower left, a pipe is shown entering the bottom - the housing, 
through which the dirty air enters. And at the top, there is another cham- 
ber above the tubes, into which clean air flows from the filtering tubes 
and out through a left-hand pipe where it goes to the suction side of the 


fan. 
At the bottom is a schematic representation of the dust discharge 
valve, through which the accumulated dust is dumped out for disposal. 

Above the top of the housing is shown a horizontal pipe from which 
are depended four tubular nozzles, and between the nozzles and the pipe 
are four compressed-air valves for controlling high-pressure jets. 

Now, looking at the enlarged view on the right is the tip of the 
nozzle shown at the upper portion of the sketch, and below that there is 
a venturi-shaped outlet for the filter tube. 

Now, in operation I will describe this two ways: I will describe the 
operation of filtration and the operation of cleaning. 

In filtration, the flow is as shown by these arrows, namely, from the 
bottom of the housing, upward and then inward through the walls of the 
filter chamber, then out through the venturi and to the clean-air chamber 
and thence out to the fan and left. That is the filtering condition. 

Now, for cleaning, this is an exemplification of reversed air flow. 
This small pipe that I mentioned which runs horizontally above the top 
of the chamber is a pipe carrying compressed air or compressed gase- 
ous fluid, which in turn is controlled by these small air valves which are 


shown as rectangles. 
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Looking at the enlarged view again, a burst of this air -- very short 
in time duration -- is projected downward into the mouth of this venturi 
and it performs three functions: The first thing is it closes off the ven- 
turi tube; the second thing is that it reverses the filtrate flow, the flow is 
upward during filter and now this blast of high-pressure air has stopped 
that upward flow and reversed the direction of it; so that it now flows 
downward. And the third thing which the jet does is to suck in or induce 
the flow of ambient air, air from this clean-air chamber, down to the ven- 
turi to aid in the reverse flow and the cleaning of the filter. 

We have now set up a blast pressure inside of this tube and the 

pressure being higher than the pressure in the housing, air flows 
outwardly through the mesh of the filter chambers, filter tubes, and 
blows off the dust that has caked on the outside and is sticking in the 
pores of the filter. 

Q. Let's take this four-tube illustration here of Exhibit 12, do all 
of these valves open at once or what? A. No, they are opened sequentially. 

We could describe it as saying the right-hand tube is blown now 

and the next tube is blown 20 or 25 seconds from now, and the third one, 
20 or 25 seconds from then and the fourth one, 20 or 25 seconds, and 
finally the first one again. Each of these blasts, of course, is of very 
short duration. 

By observation, one can't measure the length of time but it is 
substantially less than 2 second; it's just of pfft. 

Q. Will you please, sir, on Exhibit 12 and before further question- 
ing, mark with a lead line and the words "Compressed air pipe" this 
horizontal pipe which you say brings in compressed air. A. Yes. (The 
witness complied.) 

Q. And will you mark the little squares which you say represent 
valves, with the letter "V"'? A. The letter "V"? 

Q. Yes. A. I have marked them. 

Q. Now, going to the sketch in the upper right, the enlarged 
sketch -- Is that sketch representative of each of the four multiple units 
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shown on the left? A. Yes, it is. 


Q. At what point is this compressed air released from this sys- 
tem? A. It is released up here at the top of the sketch where you see 
the stem of the nozzle coming down, its conical end. 

Q. Will you mark with a lead line and the words "point of release" 
the exact point of release? A. All right. (The witness complied. ) 

I have marked it. 

Q. Now, you have used the word "venturi". Is this a generic term 
or is it a term that exactly fits this particular shape of tube? A. Iisa 
generic term. It is applied to a channel, usually a cylindrical channel 
consisting of two cones, apex to apex -- two cones that are cut off, apex 
to apex, and usually joined by 2 short throat in between. 

In other words, the venturi tube is larger at the two ends than it is 
at the middle. 

Q. I see. Will you mark in the upper right sketch with a lead line 
the tube which you call venturi tube? A.I have marked it, "venturi tube". 

Q. Now, will you mark on the left-hand sketch with suitable lead 
lines and words the three components that you have described as the 
dirty-air intake, the clean-air outlet and your dust-collection valve? A. 
All right. (The witness complied.) 

And I will mark that, "dust discharge valve". 

Q. Thank you. 

Now, you used the term, sir, in the course of your eonerat descrip- 
tion, "ambient". Will you explain the meaning of the word ambient? I 
think you used it in the phrase “ambient air". A. Ambient air is the air 
which surrounds the thing we are talking about. In this instance here, 
it's the air surrounding these high-pressure nozzles. 

Q. That would be the air that is in the chamber above the venturi 
tubes, in the left-hand sketch, and the top of the nozzle? A. That's cor- 
rect. What I call the clean-air chamber. 

Q. Let us mark that chamber, "clean-air chamber" and that will 
relate it for the record. A. (The witness complied.) 
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Q. Now, would you tell us is there any significance in the spacing 
of the part that you have designated as the point of release, that is the 

tip of one of those nozzles, and the venturi tube itself which lies 
under each of those nozzles, still referring to Exhibit 12? A. Yes. Well, 
the spacing, in fact this whole arrangement of parts here is significant 
in that it exists for a purpose. That spacing has a definite purpose. 

Q. Will you explain the purpose as you see it? A. Mainly to pro- 
mote the induction of this ambient air into the venturi tube and through 
the venturi tube. That is the normal configuration if you want to induce the 
flow of air. 

Q. Now, you said that the compressed air stopped the air that was 
coming in the other direction. A. Yes. 

Q. Will you explain how it stops it? A. Well, air, of course, has 
been flowing during filtering upward through the venturi as it has been 
discharged from the filter itself. 

Now, into this venturi is projected a blast of high-pressure air 
which, of course, as being emitted from the nozzle, comes out in conical 
form, in an expanding cone, and that cone by the time it has reached the 
venturi is large enough in cross-sectional area so that it blankets the 
cross-section of the venturi at the point where it strikes. 

Q. And does that cause the stoppage? A. That causes the stoppage 
of air because it's 'a high-energy jet. It has more volume per unit than 
the gas flowing upward in the filtering operation. 

THE COURT: Is that what you meant when you said the tube was 
closed? 

THE WITNESS: Yes. It is closed by this burst of air; not by any 

THE COURT: No mechanical closing? 

THE WITNESS: No mechanical means, no. 

BY MR. KEITH: 

Q. In fact it would appear from Exhibit 12 and your discussion that, 
with no exception, in the Mikro-Pulsaire device, there is no moving part 
or mechanism in the airstream; is that right? A. That is correct. 
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* * ‘ * “* *! 

Q. Have you at my request become familiar with the disclosure 
of the Church Patent 2,804,168, which is Exhibit 9 in this case? A. Yes, 
I have. | 

* * * * * 

Q. Now, you have spoken of the principles of operation of these 
Mikro-Pulsaire filters. Will you tell us to what extent you find those 
principles of operation described in the Church patent, which is Exhibit 
9? By "described", I mean in the written portion and in the drawings, 
not inany claim. A. As I said, in the cleaning operation, and that is 
the part we are concerned with now, the Mikro-Pulsaire functioned by 
injecting a burst of high-energy gas. That high-energy gas did three 


things: 
The first thing it did was to stop the flow in the seem The sec- 
ond thing it did was to reverse the direction of that flow. And the third 
thing it did was to induce flow of ambient air into the — tube to aid 


in the back-washing operation. 

Now in Church, both in the specifications and in the drawings, Church 
does two of these things: By the injection of high-pressure gas, he stops 
the flow upward through the venturi -- from the venturi 12 in the draw- 
ing and from the filter chamber 10 -- stops that flow and he reverses it 
and thereby sets up the pressure which back-washes the filter. 

What he doesn't do is to induce the flow of any appreciable amount 

of ambient fluid around and intermixed with his jet. 

Q. Going back to the Mikro-Pulsaire operations, about how much 
air is induced in the Mikro-Pulsaire by this burst or blast of compressed 
air released from the nozzle? And I will ask you to make the comparison 
in the amount of compressed air released as compared with the amount 
of what you have called ambient air induced. A. Well, I have never tested 
the Mikro-Pulsaire but I have had considerable experience with jets, 
with induction for other purposes -- induction of low- -pressure air by 
high-pressure jets -- and I haze become quite familiar over the years 
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with the principles of fluid flow, so that by mere inspection of the appar- 
atus and the drawings, it would be my considered judgment that the 
configuration shown here would induce the volume of ambient air at least 
twice and perhaps as high as six times the volume of the high-pressure, 
high-energy gas. 
* * cs * * 

Q. I think it might be useful, Mr. Alden, if you would turn to the 
sketch of the Mikro-Pulsaire device, Exhibit 12, and point out if you can 

there the fundamental observations that lead you to the conclusion 
that the induced air would amount to about two to six times the com- 
pressed air? 

THE COURT: From two to six times the compressed air ? 

THE WITNESS: Yes. For each cubic foot of compressed air, each 
cubic foot has free air conditions, standard air; and for each cubic foot of 
compressed air, we would induce from two to six feet of the ambient air. 

In other words, we minimize the use of the high-priced compressed 
air. 

The amount to be induced depends upon several things: One is the 
diameter of the nozzle opening as well as the pressure behind that. 
Another element is the diameter of the throat over which this air is to 
be projected and the degree of rounding and tapering which facilitates the 
entry of this air which is almost stagnant. It has to be accelerated almost 
from rest to a reasonably high velocity and, therefore, the fewer obstruc- 
tions there are in the way of that acceleration, the more generous it will 
be and the greater will be the percentage of the total flow that is made up 
of the ambient air, the induced air. 

Those in general are the points of the configuration which lead me 
to believe that. The height above here (indicating) is an essential -- 

BY MR. KEITH: 

Q. What is that height, sir, that you are pointing to? A. The 
height of the nozzle above the mouth of the venturi. 

Q. What effect has that? A. It has an effect on the amount that 
you will induce. It mustn't be raised too high or the velocity of the jet 
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will be reduced too much and at the same time it must be a reasonable 
distance which permits a free flow of ambient air. This is necessary 
and desirable. This is a rather favorable condition which is shown here. 


Q. Mr. Alden, without getting too technical, will you describe why 
a burst, let's say, of compressed air, of high-energy air if it is blown 
through a chamber that has ambient air in it will cause movement of 
that ambient air? What is happening that is doing this? A. Well, it is 
a matter of energy transfer of high-energy gas that is being emitted in 


acone. The cone is feathering out here because you have got stationary 
air and a moving particle air passed it and there is a transfer of energy 
from a particle of moving air to one of stationary air, so that the station- 
ary one accelerates and the moving one decelerates. AsI = it’s an 
energy transfer process. 

Q. Is this anything like the action that causes you to hold your hat 
when a fast passenger train has passed by? A. Yes. In fact, you don't 
even have to wait for the end of the train to go by because there is enough 
movement to blow the newspapers that are loose on the tracks. 

Q. In that case, is the train inducing air in the sense that you are 
talking about? A. Yes. 

Q. But in this case, it's a jet? A. In this case, instead of a train 
it’s a jet of high velocity gas. 

Q. Yes. 

* * % * * 

Q. Now, Mr. Alden, will you please turn to the Church patent, 
which is Exhibit 9, and point out what Church does or does not teach re- 

garding induction, pointing out those passages in the Church speci- 
fication to which you are referring by those column numbers and the line 
numbers that you will find there and if you refer to the drawing, please 
point out the figure. If you fail to, we will ask you. A. Perhaps first, I 
will refer to Figure 1 and Figure 2 and say that I see nothing in either 

‘ of these figures which indicates that Church tried to teach induction, be- 
cause he so arranged his parts -- nozzle 13 and the venturi 12 -- and so 
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proportioned them as to discourage induction rather than encourage them. 

Now, dimensions of these nozzles and venturis are given, for ex- 
ample, in column 6, line 63 down to line 69. Of those dimensions, the 
critical ones are the venturi tube throat which was given as .436 inches 
in line 67, and the nozzle which had an internal diameter of a quarter of an 
inch, that is .250 in line 68. I shart go into the further refinement of the 
flaring of the nozzle of .40, which I can assure you is not favorable to 
induction but it's not as essential as the other dimensions. 

Now, he has further described the spacing of these nozzles as being 
5/16 of an inch. That is quite close and from the shape of the nozzles, it 
is quite evident that high-pressure jet will blanket the throat of the nozzle 
and there is little enough gap to induce air. 

So that in my judgment, fromthe pictures, from the drawings both 
Figure 1 and Figure 2, Iam certain that the amount of air induced will be 
well under 50 per cent of that of the high-pressure air and quite likely as 
low as 25 per cent of the volume of high-pressure air. 

Now, in the specifications themselves, he makes some statements 
which I think have some significance: In column 5, line 62, he says, "There 
is a slight momentary compression of the feed suspension inside casing 
16 and inlet tube 20, while the backblow gas is forced into tube 10, and a 
simultaneous, slight reduction" -- I emphasize slight reduction -- "in 
the pressure of the filtrate stream in tube 14, due to venturi action; but 
the increase in pressure in tube 20 and the reduction in pressure in tube 
14 are both very slight, and of only momentary duration, when the appara- 
tus is properly adjusted as described above.” 

Now, a very slight reduction in pressure in tube 14 is what accom- 
panies a very slight induction of air. 

A great reduction in pressure means a great induction of air: A 
small reduction of pressure means 2 gmall induction of air. 

And he is teaching that when the apparatus is properly adjusted 
that this induction is very slight. Now, the implication is strong that the 

only way that you can get a substantial induction is to improperly 
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adjust the apparatus. So, it seems to me from that passage, he certainly 
didn't teach induction. 

Now, in the same column 5, line 48, he says: "In any case, it is 
preferably adjusted" -- this, by the way, is the width of the gap across 
channel 15, the width of the gap between nozzle 13 and venturi 12 -- 

"to give a maximum backwash pressure and rate of backwash flow through 
filter tube 10, in keeping with the strength of the tube." 

Now, when we have induction, we don't have maximum backwash 
pressure. Induction does nothing but dilute the high-pressure gas with 
lower pressure gas. If you start with 100 pounds per square inch gas in 
the nozzle and induce ambient air in a large volume, you would drop the 
pressure down to very much lower than 100 pounds per square inch. 

If you are looking for what Mr. Church says he is looking for, which 
is the maximum backwash pressure, then of necessity you = minimize 
the amount of induction that you get. 

I think he goes further and indicates that -- from this, ‘to my mind, he 
had no conception of any virtue in induced air -- by including in his draw- 
ings Figure 5, which is described in column 7, in the 7th through the 22nd 
lines. In Figure 5, his outlet tube 32 is the one in which he must induce 
the flow, a flow that goes backward into the filter chamber. But he pro- 

duces no induction whatever and deliberately does that, because he 
provides valve 33 which he shuts off. He shuts that off before he turns 
on the high-pressure gas in tube 31. So, he has positive pressure instead 
of negative pressure and negative pressure is necessary to induce flow. 

Then in this same passage, beginning on line 13, he says,"In still 
another mode of carrying out the invention, the blowback gas pressure 
is produced by effecting a small explosion within, or on the downstream 
side of, the filter cell or medium, as for instance by introducing a mix- 
ture of small amounts of gases", and so on and so on. 

If he produces an explosion either in filter cell 10 or in the pipe 32, 
he is certainly not going to induce any air because there is no place for 
any air to come from and he is going to produce nothing but positive pres- 


sure from an explosion. 


So it seems to be quite definite from my study of Church's speci- 
fications and borne out by the configuration of his apparatus, as shown in 
the drawings, that Church had no appreciation of induction as having any 
beneficial effect. As I see it, he teaches to the contrary as indicated by 
the illustrations that when the lines are properly adjusted, the flow is very 

Therefore, the normal conclusion is if you are going to get much 
flow, you have got to improperly adjust these spaces. 

* * * * * 

Q. Mr. Alden, you have spoken earlier in your testimony of the 
problems of excess capacity and of high maintenance and operating costs 
that have been previously encountered in reverse-air cleaning devices in 
dust collecting systems; and you have further pointed out that these Mikro- 
Pulsaire devices solved those problems to an extent that you have pointed 
out. 

Now, would the principles of reverse-flow cleaning which are de- 
scribed by Mr. Church in his patent, Exhibit 9, solve the problems of 
excess capacity, high maintenance and operating costs in the same manner 
as would these Mikro-Pulsaire devices? A. They would solve the problem 
of the capital expenditure, that is to say, that of the size of the unit, and 
the excess capacity. It also would solve the problem of high maintenance 
cost because these Church devices have no mechanical valves operating 
in the fluid stream. 

The question of operating expenses would be something else again: 
This Church device in small sizes -- perhaps quite small sizes, but cer- 
tainly the small sizes -- you would find some use. In the larges sizes, 
I would be fearful that the operating expense of the compressed air would 
be sufficiently high to make this economically non-competitive. The 

compressed air used would be several times that of the Mikro- 
Pulsaire; and, compressed air is expensive. 

Q. As a designer, if you had the choice between the design possi- 
bilities with the entire set of principles which are in the Mikro-Pulsaire 
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filters and the design devices with the principles that are described in 
Church, which would you normally select? A. I would select the Mikro- 
Pulsaire because it would be cheaper to operate. It would be cheaper 
to operate because it uses substantially less compressed air and uses 
in place of compressed air this induced air. 

Q. The difference is in the amount of induced air; is that correct ? 
A. Yes, sure. 

* * * * 
CROSS EXAMINATION 
BY MR. SCHIMMEL: 

Q. Mr. Alden, I am interested first in your analysis of the Church 
device and your comparison of the Church disclosure with eee to 
the Mikro-Pulsaire. 

Is it my understanding that when you are referring to the Mikro- 
Pulsaire, you are referring specifically to the Reinauer introduction of 
the concept of inducing flow of air through the venturi tube? A. Yes. 

Q. We are on a common basis when we understand that; is that cor- 
rect? A. Yes. 

Q. Is it not true that in Church, he does say that he produces a 
venturi action by the high pressure blast in the venturi tube 2 A. I think 
that is true. I don't have Church in front of me, but I think you are quite 
right. 


(Document was handed to the witness.) 


BY MR. SCHIMMEL: 

Q. Ihave specific reference to column 5, line 66. Would you mind 
directing your attention to that? A. Yes. 

Q. What venturi action is he speaking about there, can you tell 
us that? A. I presume what he is speaking of is the injection of a jet of 
air into a passageway which has a larger inlet than it has farther along 
in its channel. 

Q. Would he also be speaking of venturi action on the air in channel 
15? A. Well, I wouldn't use the term "venturi action" myself. 

Q. He has used it though, has he not? A. Yes, he has. 
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I am not quite sure what he means. If he means induction, that is 
one thing; but the venturi tube is a shape and it's a shape which was de- 
veloped for an entirely different purpose. It was developed as a meter by 
Clement Herschel back in the 80's. It was a tube which was inserted in 
a pipe and produced a pressure drop and that pressure drop was 2 mea- 
sure of volume. 

When someone speaks of venturi action, I find -- To me it's a loose 
term and I find it rather difficult to know what he means. I can assume 
that he means induction. Maybe he does, but it's not in terms that Iam 
accustomed to using. 

Q. Coupled with the fact that he does use the term induction, 
wouldn't it be reasonable to say that venturi action is speaking of drawing 
of air from chamber 15 into the throat of the venturi tube? A. Certainly, 
if he were aiming to produce induction, that is where he would draw the 
air from -- from tube 15 and 14. 

Q. Isn't it true, as you have said in your direct testimony, he does 
speak of a slight induction? A. Yes. He gets some, there isn't any ques- 
tion about it. 

Q. And that would be inherent in the operation of his device, would- 

n't it? A. Yes. The only way -- in Figure 2, for example -- in 
which he would avoid induction would be to screw down the nozzle point 
where it would be firmly in contact with venturi 12. He has got it screwed 
down quite 2 ways but not that far. 

Q. Isn't it true also that the amount of induction would depend on 
the distance between the two tubes? A. That would be one of the factors. 

Q. And that would be a factor that would be commonly known to 
those skilled in the art, wouldn't it? A. Oh, yes. If a man knew that he 
wanted induction, he would have no trouble in arranging the nozzles and 
yenturis and the chambers to promote induction rather than suppress it. 

Q. I believe you said in your interpretation of Church he did 
blanket the whole area of the venturi tube, did he not? A. Yes. 

Q. And he stopped the flow of the air through the filter? A. Yes, 
that is correct. 
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Q. And he does have induction, does he not, of ambient air? A. 
Yes, he has induction. : 

Q. So he has, does he not, the three elements that Reinauer has 
specified as his contributica to the art? A. He certainly has -- 

MR. KEITH: Just a moment. | 

I think I will object to the question on the ground that if we are 
going to talk about what Reinauer specified, we should put the Reinauer 
claims to the witness. | 

THE COURT: Read the question, Madam Reporter. 

(The record was read by the reporter.) 

THE COURT: I will overrule the objection. The witness has 
answered the question . 

What is your answer, Mr. Witness? Your answer is Yes, is it? 

THE WITNESS: Maybe I had better have the question repeated 
again. | 

THE COURT: Repeat your question to the witness. 

MR. SCHIMMEL: Perhaps I will take it in steps and we can arrive 
at a conclusion on that. 

BY MR. SCHIMMEL: 

Q. As I understood the question by Mr. Keith, he asked you whether 
or not there is an ever-opening opening in Church. Is there or is there 
not? A. Yes. 

Q. Is there a blast of high-pressure air directed towards that 
ever-open opening? A. Yes. 

Q. Does that blast of high-pressure air in Church stop the flow of 
normal filtration? A. Yes. 

Q. Does it also reverse the flow? A. Yes. 

Q. Does it also produce ambient air flow into the venturi tube? 
A. It does some, yes. 

Q. Now, let me ask you this: Assuming that you wanted a greater 
flow of ambient air, greater than that which any specific or particular 
adjustment of high-pressure blast and the distance between the two tubes, 
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the pressure tube and the venturi, wouldn't it be obvious what you could 
do to get that greater ambient flow? A. If I knew that induced air was 
advantageous, certainly I could do that. Of course, I would have to learn 


first that induced air was an advantage. 
* * & 
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CROSS EXAMINATION (Continued) 
BY MR. SCHIMMEL: 
Q. Mr. Alden, isn't it true that in any arrangement of the last 


nozzle and venturi tube in Church other than a complete blocking of the 
opening of the throat of the venturi tube, there will be some ambient air 
sucked into the venturi tube? A. Yes, that is true. 

Q. Now, directing your attention again to Church and Reinauer, 
as you have explained it in connection with the Mikro-Pulsaire devices 
that you have seen, isn’t it true that both Church and Reinauer accomplish 
the same result in the same way? A. No, I don't think it is. 

Q. Would you mind explaining your reason why you don't think so? 
A. Yes. In Church's case, the quantity of induced air is very small, 
it’s incidental. It is one of those things which simply sccompses the 
blast more or less almost by accident. 

In the Reinauer matter, the Mikro-Pulsaire is a device which de- 
liberately magnifies the quantity of induced air so that it Soo a 
useful function. 

Q. Is there anything that you know of in Reinauer’s application 
that discloses how much air is induced to flow? 

MR. KEITH: Just a minute. If Your Honor please, there is noth- 
ing of record here that this witness has ever read that application. 

THE COURT: That is the Reinaver application? 

MR. KEITH: That is correct. There is nothing of record here and 
my position in any event would be that the Reinauer application spoke 
for itself, unless it was shown that the witness had read it =e was quali- 
fied to some respect. 

THE COURT: I think after qualifying the witness as to his familiarity 
with the Reinauer application, that this question would then be proper on 
cross-examination. : 

MR. SCHIMMEL: I would have assumed, Your Honor, that the 

representation made that the Mikro devices spoken of were repre- 
sentative of Reinauer. | 

THE COURT: I think it would be well to determine that fact on the 


record. 
BY MR. SCHIMMEL: 

Q. Mr. Alden, have you read the Reinauer application? A. Yes, 
Ihave. I have not studied it, but I have read it. 

Q. Would you say, sir, you are fairly familiar with the dis- 
closure of that application? A. Iam not sure thatIam. I have 
studied the Mikro-Puisaire and I have read through the Reinauer applica- 
tion, but I haven't made a special effort to familiarize myself with it. 

Q. In your testimony with respect to the Mikro-Pulsaire devices 
that you have seen, I believe you have testified that you have never 
operated or tested any of those devices. Is that correct? A. I haven't 
tested any of them. 

Q. And that your conclusion with respect to how they operate and 
the advantage of those devices was obtained how? A. By my experience 
in the flow of fluids ard my experience with jets and with dust collecting 
devices in general. 

Q. Could you tell from drawings of those devices such as repre- 
sented in Piaintiffs' Exhibit 12, what those advantages would be? A. Yes. 

Q. Could you tell from those drawings that they would produce 
from two to six times as much flow of induced air? A. I could. 

Q. How could you tell that? A. I could tell that because of my 
experience in having worked with inductive processes in connection with 
jets and induced flow through exhaust systems that have primary air 
injected. 

Q. What specific things on the drawings would tell you that? 

A. The shape of the venturi; the relation of the size of the venturi to the 
diameter of the nozzle; the spacing of the nozzle to the venturi; and the 
presence of a large chamber from which the ambient fluid would flow. 

Q. In other words, in order to get the figures two to six, you 
would have to know specific details, would you not? A. Yes. That is 
why I gave a wide range. 

Q. Wouid you know from just the drawing and arrangement of the 
nozzle and the venturi tube that there would be a lesser or greater amount 
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of air induced to flow? A. From the arrangement of the nozzle and the 
venturi tube? 
Q. Yes. A. Yes. 
Q. You would know. What would be the answer, greater or less? 


A. Well now, are you speaking about two different arrangements of 


nozzles and venturi tube? 

Q. No. Take a fixed specific arrangement of nozzle and venturi 
tube and a fixed amount of volume of air injected into the nozzle, would 
you know from the arrangement that is fixed whether the volume of 
ambient air would be greater or less than that ejected from the left? 
A. Yes, I would. ; 

Q. Would that always be greater? A. With any one design? 

Q. With any one design. A. No, it would not. 

Q. You concede though that there would be some flow of ambient 
fluid? A. So long as there is a hole there, there will be flow of am- 
bient fluid. 

Q. Isn't the volume dependent upon the pressure under which the 
gas is maintained? A. Yes, that is one of the factors. — 

Q. When the high-pressure gas leaves the nozzle, it ee 
does itnot? A. Yes. 

Q. With what relation are you comparing the volume of gas leaving 
the high-pressure nozzle and the ambient gas in order to determine 
whether you do or do not get greater induced flow? A. Iam comparing 
volumes of gas at standard air, that is, air which has the denisty of 
.075 pounds per cubic foot. That is the standard which is used in all 
technical discussions of air volume on a standard basis. It's sea level 
condition: 14.7 pounds per square inch atmospheric pressure, 68 
degrees fahrenheit, and 50 per cent relative humidity. That is the 
standard which is used by the Bureau of Standards, by the American 
Society of Heating and Ventilating Engineers and the American Society 
of Mechanical Engineers. 

That is standard air and to make a comparison of the volumes of 
high-pressure air and low-pressure air, they are all reduced to the 
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same terms. 

Another way of doing it would be comparing masses, which comes 
out to exactly the same ratio. 

Q. And you could determine that merely by inspecting the drawings 
and knowing the dimensions and arrangements of the venturi tube and the 

134 nozzle? A. Yes. 

Q. You would have to know the pressure of the gas ejected also, 
wouldn't you? A. That is the gas in the nozzle pipe? 

Q. The high-pressure gas. A. Yes, the high-pressure. 

Q. Now, I believe you also testified that essentially the only dif- 
ference between Church and Reinauer was a difference in operating ex- 
penses; was that not true? A. Yes. Church and the Mikro-Pulsaire. 

Q. Iam equating Reinauer to the Mikro-Pulsaire and I think we 
started out on that basis yesterday. A. Yes. 

Q. If that is the only difference, as you have said, between the 
two, I ask you again: Aren't they accomplishing the same result in the 
same way? A. They are accomplishing the same result perhaps 
physically but not economically. 

Q. Isn't it also true that those knowledgeable in this art know the 
relationship between the nozzle and venturi tube in order to produce 
certain effects? A. Yes. 

Q. Would it be fair to say, then, that in order to accomplish a 
flow of induced air, it would be a matter of engineer design in order to 

135 get the proper arrangement of nozzle and venturi sizes and dis- 
tances in order to get that result? A. That is correct. If you first 
start with the assumption that the engineer knows enough to desire that 
effect. 

* * 
REDIRECT EXAMINATION 
BY MR. KEITH: 
* * * * 

145 Q. I would like to refer you, sir, again to the Church patent, to 

a passage in that patent that is located at column 4, the sentence starts 


27 
at line 12. 
There he says: "Similarly fastened into supporting block 11 is 
an ejector nozzle 13, a venturi tube 12 and an effluent vapor tube 14, 


all of which are in open communication through channel 15. Tube 10, 
nozzle 13, and venturi tube 12 are preferably arranged in coaxial re- 


lationship with each other, as shown, and the nozzle and the yenturi 
tube 12 are threaded or slidably fitted into block 11 so that the gap be- 
tween them, across channel 15, can be increased or decreased for 
proper functioning in various applications and under different operating 
conditions, as will be more fully described later." 

Now, my question is this: Did Mr. Church later in this patent 
ever describe an arrangement or an operating condition in which he used 
any substantial amount of induced air? <A. No. 


* * 


FRANK KREITH 
a * 
DIRECT EXAMINATION 
BY MR. KEITH: 

Q. May we have, sir, your name, your residence and your age? 

A. My name is Frank Kreith. I reside at 1911 Mariposa Avenue in 
Boulder, Colorado. I am 37 years of age. 

147 Q. Will you speak up just a little, Mr. Kreith. What is your 
present occupation? A. Iam professor of mechanical engineering at 
the University of Colorado. 

Q. Will you state for us your education and your general technical 
experience? A. I receiveda Bachelor of Science in Mechanical En- 
gineering from the University of California in 1945. 

I went to work at the Jet Propulsion Laboratory at KALTECH in 
1945 and remained there until 1949, at which time I received a Master's 
Degree in Engineering and also a Guggenheim Fellowship to'go to Princeton 
University. I remained there for two years and returned to: the University 
of California as an instructor and assistant professor. 

I then accepted a position at Lehigh University, at which I remained 


until February of 1959, at which time I accepted my present position. 

Q. Will you explain how much of your education and experience, 
as you have described to date, was concerned with matters relating to 
fluid mechanics or fluid flow? A. I specialized in fluid mechanics and 
heat transfer. In fact, I became interested in jets, jet pumps and the 
induction of jets even during my undergraduate education. 

I did my undergraduate thesis on the problem concerned with the 

exhaust of ships that pulled into the harbor by means of a jet in- 
duction device. And I continued my work in the field of fluid mechanics 
at the Jet Propulsion Laboratory, where I was concerned with various 
problems dealing with the dynamics of fluid jets and devices which em- 
ployed the fluid jets to pump or move another fluid stream. 

In the course of my work, I have also done research in the flow of 
fluids through very smali tubes and I have been conversant and quite 
intimately concerned with the general problems of fluid flow. 

Q. As you know, the subject matter of this present proceeding 
relates to industrial dust collectors. Have you, in the course of your 
activities, acquired experience in the operation or design of such systems? 
A. Well, I have not had the wide experience that Mr. Alden has had--my 
general background with my age, of course, prevents this--but I have, 
in the course of my work and education, done a good deal of consulting 
work in industry and I have also spent every summer that was available 
to me in industry. 

I have worked for various companies, such as, Boeing, North 
American, Air Products and Minneapolis-Honeywell on summer jobs. 

I have been consultant to the PEC Corporation, which is a con- 

sulting company in Boulder; Stearns Rogers, one of the largest 
construction companies in the Rocky Mountain area. I have done con- 
sulting work for Project Squid, Princeton and Air Products, and also 
for the Pulverizing Machinery Division of Metals Disintegrating Company. 

Q. Have you been active in technical societies in respect of fluid 
mechanics or the flow of fluids? A. Yes, Ihave. I have served and 
am still serving as 2 member of the Fluid Mechanics Subcommittee of 
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the American Society of Mechanical Engineers. 

I have for many years reviewed and judged papers in this area, 
judged them as to merits for publication; and I have done research and 
have written in this field myself. 

Q. Where did you receive your undergraduate training, Mr. 
Kreith? A. Well, I was born in Austria and I went through high school 
in Austria, and I attended one semester at the University of London but 
I did most of my undergraduate work in the United States. _ 

Q. Now, you say that you have done consulting work for Pulver- 
izing Machinery Division. Do you mean the same company or depart- 
ment that is part of Metals Disintegrating Company? A. a is 
correct. , 

Q. Whendid these people seek your services, sir? A. They 
sought my services about 1957 when I was associate professor at Lehigh 
University. | 

Q. What was the stated occasion of their approach to you? A. They 
told me that they had an invention and they wanted to know why it worked 
and whether I could do anything to improve this idea which they were 
working on. Ces 

Q. And you undertook this task, did you? A. yes; did. 

Q. Now, what type of devices were these that they called to your 
attention? Were they dust collecting systems? A. They were dust 
collecting systems. 

Q. Did they later come to have a trade name? A. Yes, they 
were called Mikro-Pulsaire devices. 

Q. Now at the time that you first undertook whatever om you 
did do, were there to your knowledge commercial devices in existence 
embodying this system? A. Yes, there were. In fact, I probably 
saw one of the earlier devices the day I came to work there. 

Q. Weill, what form did your help take in connection with this 
work? A. I was very amazed at how well these devices worked and 
one of the questions that, frankly, I have not yet answered is: Why do 


they work as well as they do. But one of the questions that they 
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asked my advice on was how to design and arrange the parts to obtain 
maximum induction with a given fluid jet. 

Q. Were they getting induction when they first approached you? 

A. Yes, they were getting induction and the idea, apparently, centered 
around the idea that they thought if they could get more induction, it 
would improve the efficiency further. 

Q. Do you recall how much they were getting at the time that you 
first saw the device expressed in the terms that we have used here: 
comparing the volume of induced air as against the air which was in- 
ducing it? A. Well, I believe the induction ratio which the device 
obtained at the time I arrived there was in the order of three to one. 

By induction ratio, I mean either the ratio of volumes or the ratio 
of masses of the primary high-energy driving jets to the secondary low- 
energy ambient induced air. 

Q. Now, how long did you work with these people on this problem? 
Did this term of activities cease at any time? A. Yes, it ceased when 
I left the East and went to Colorado, which was February, 1959 as I 
mentioned previously. 

Q. Did you have any further contact with the work from that time 
until you were approached by me in connection with your appearance 
here? A. No, I didn't. 

Q. About when was that, if you recall? A. That was about three 
months ago. 

Q. Iwill show you a sketch which is here Exhibit 12 and which has 
been discussed by 2 previous witness, and ask whether or not that sketch 
illustrates the basic principles of operation of the devices known to you 
as Mikro-Pulsaire? A. Yes, this sketch shows the basic principles 
very well. 

Q. Using that sketch if you desire or not using it, whatever occurs 
best to you, will you briefly explain the principles on which these Mikro- 
Pulsaire devices work insofar as those principles relate to reverse-flow 
cleaning? A. The cleaning operation of these devices starts with a 
blast of high-pressure, high-velocity air, or some other gas for that 
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matter, out of the nozzle which projects downward towards the venturis. 
Let's take just one venturi: After the air has issued forth from the 
nozzle above, it moves towards the opening of the venturi and stops the 
flow that normally would go from the bottom towards the top. ‘It then 
reverses the flow and, by virtue of its own energy, arrangement and so 
on, it also brings along with it ambient air from the chamber above 
the venturi. : 


The combined stream, the high-energy air and the induced air, 
then moves down into the venturi. It builds up a pressure in the tube and 
flows in the direction opposite to that of the normal Ss flow and 
thereby cleans the pores and the filter. 

Q. From your observations of these Mikro-Pulsaire devices, does 


there ever come a time in their operation when for a moment gaseous 
fluid ceases to flow through the openings of the filter chambers? A. No, 
there is flow going in one direction or in the other direction at all times. 

Q. Tell us whether or not, according to your observations, 
these Mikro-Pulsaire devices operate according to a method in which a 
burst of high-energy gaseous fluid is periodically released over the 
cross-sectional area of the opening of each of the filter chambers? 

A. That describes the method of operation. 

Q. From sketch 12, the opening of each of those chambers has 
a shape that has been previously called and I think you have called it a 
venturi tube; is that right? A. That is right. 

@. What, from your personal observations, is the function of 
that particular shape? A. Well, the function of the venturi tube-- 
And I presume here you mean in conjunction with the high-energy jet. 
Am I correct in that? 

Q. Yes. What is the function? Did you have anything to do 
with the particular shape of the venturi tube as shown on Exhibit 12? 

A. Yes, the tube is so designed as to facilitate the induction of am- 
bient air, and to do this without too much loss. Now, by that, I mean 
loss in energy which the high-energy jet brings along. 

Jet pumps are notorious'y inefficient devices and if you would just 
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look at the mere conservation-of-energy principle, you would probably 
be led to the conclusion that to conserve the most energy that you have 
available, you would simply take this energy and run it through a de- 
vice that would convert the kinetic or operative energy of this jet into 
pressure without wasting any of it by accelerating fluid particles which 
are sitting still and you would be able thereby to build up the highest 
possible pressure in the chamber into which this air issues. 

Now, the objective with these devices was to induce air; and, of 
course, you like todo this in the most efficient way possible. And the 

155 venturi tube as it stands now, essentially, is an attempt at giving 
the most induction without undue losses. 

Q. Now, my attention is called to the fact that you introduced 
some terminology into this case which might need explanation. My ear 
did not catch it. 

When you were speaking of induction ratios, you were talking about 
three to one ratios, did you use the words "primary" and "secondary" 
air? A. Yes. Primary means that which drives; secondary means 
that which is induced. 

Q. Isee. The three to one ratio you were talking about that 
would be one part of the driving air, the primary air?’ A. Yes. 

Q. And that would be the compressed air, in your language, in 
the Mikro-Pulsaire device? A. Yes, that is correct. 

Q. And three parts of secondary air, and that would he-- A. The 
ambient air. 


Q. --the ambient air? A. That is correct. 
* * * xe 


Q. Have you at my request become familiar with the disclosure of 
the Church patent, Exhibit 9? By the disclosure, I mean the descriptive 
portions of the patent which are the specifications and the drawings. 

A. Yes, Ihave. 

Q. Do you have a copy of it there, sir? A. Yes. 

202 Q. How much of the operative principles of the Mikro-Pulsaire 
devices do you find described in the Church patent? A. Well, I find in 
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the Church patent what I would say is two-thirds of the Reinauer ideas. 

The Church patent clearly indicates the concept of stopping the 
normally established filtering flow by throwing a jet against it and by 
reversing this flow through the built-up pressure which the high- 
pressure air jet is capable of developing as it flows into the filter tube. 

I do not find the principal concept of induction in the = dis- 
closure. 

Q. What, if anything, does Church teach regarding the induction 
of air or gas in his disclosure? A. As I understand the pertinent 
comments in the Church application, my interpretation = be that he 
considers induction undesirable. 

Q. Will you point out those portions which you have referred to 
as pertinent? A. In column 5, line 62--"There is a slight momentary 
compression of the feed suspension inside casing 16 and inlet tube 20, 
while the backblow gas is forced into tube 10, and a simultaneous, 
slight reduction in the pressure of the filtrate stream in tube 14..." 


@. What is the line which you are reading now, sir? A. Line 65 
and line 66. | 

Q. Allright. Goahead. A. "...due to venturi action; but the 
increase in pressure in tube 20 and the reduction in pressure in tube 14 


are both very slight, *** when the apparatus is properly —— as 
described above." 

Slight changes in pressure in those parts described means slight 
induction when the apparatus is properly adjusted. : 

In column 6 of the same patent, line 8, I read again: "Each filter 
tube 10 is backwashed in rotation for a short period of time without in 
any way interrupting the filtration taking place in all of the other filter 
tubes. This is accomplished by virtue of the venturi action described 
above which avoids a pressure effect in channels 15 and 15a and actually 
produces a slight suction in aid of filtration through the tubes other than 
the one being backwashed." 

Finally, I look at Figure 5 of the disclosure and I find here a 
device which makes sure that it gets no induction by having a valve in 
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the line through which you might conceivably induce gas. 

THE COURT: That is line 32, the tube 32? 

THE WITNESS: Thatiscorrect. Now, if he had thought in- 
duction to be desirable, I would hardly think that he would--without 

making any other comment other than this being a slightly different 
arrangement--indicate a device that cannot induce. I think somewhere 
there is some mention of explosive pressure build-ups which are, of 
course, also non-inductive. 

BY MR. KEITH: 

Q. Have you considered the logic of Church's approach to this 
problem from the standpoint of energy as compared with the logic of the 
Mikro-Pulisaire approach to this problem from the standpoint of energy? 
A. Well, if you would start merely from the point of view of wanting 
to create a pressure in that chamber and you had a given amount of 
energy available to do this, it seems rather logical to try and conserve 
this energy by letting it flow through a venturi. 

Now, the venturi action, as I see it when you start with a subsonic 
fluid as this would be, would be to build up a pressure and this would be 
done most effectively if you do not dilute this energy transformation by 
dragging in additional fluid. 

From that point of view, the idea of building up the highest back- 
wash pressure would be accomplished by reducing induction. 

Q. Have you studied the disclosure of the Reinauer application? 

A. Yes, I have. 

Q. The Board of Appeals in its opinion in the Reinauer application 
considered the teachings of Church and came to certain conclusions of 
fact in respect of the disclosure in the Church patent. 

I would like to direct your attention to some of these. First, the 
Board states, andI quote: ‘We see no structural reason for assuming 
a radically different induction action in the Church structure over the 
induction action presented as the disclosure of the present application." 

Now, you may take it, Mr. Kreith, by the present application 
that they mean the Reinauer arplication. 
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Do you, as a matter of fact, agree or disagree with that con- 
clusion? A. I disagree with that conclusion and the reason why I 
disagree with it, without even making any careful examination of the 
operation of these two devices: there is a qualitative difference in the 
arrangement of the parts. So, from a qualitative inspection of the two 
drawings, you would see that one is intended to induce whereas the other 
is intended to discourage induction. 


Q. Now, the Board of Appeals also stated in its decision in the 
Reinauer matter and with reference to Mr. Church's patent, and I quote: 
"We further note Figures 3 and 4 illustrate connected areas of 


passages 15 providing a combined capacity that can be considered as 
associated with any one tube that is being subjected to purging flow." 

State whether or not the arrangement thus referred to by the Board, 
that is to say, the connected areas of passages 15 which you may see in 
Figure 4, has any effect on induction and, if so, what? A. ‘Well, 
naturally, in order to induce you must have a reservoir from which you 
can draw the fluid which we have referred to as ambient fluid. 

If the reservoir contains restrictions, then less will be induced. 
However, the arrangement of parts, that is, the distance between the 
high-energy jet nozzle and the venturi tube is such that so large a 
resistance is incorporated into that small opening that no matter what you 
would do to the reservoir, it would not materially affect the poe 
capacity of this device. 

Q. Now, the Board of Appeals also states in its decision in 
reference to the Reinauer application, and I quote: “We have considered 
the affidavit of R. W. Duyckinck and share the examiner's view that no 
conclusive showing is presented as to the performance of the Church 
disclosure under the conditions stated by Church i.e., under short 
violent surges of backwash gas." 

First, I will show you the Duyckinck affidavit, which is paper 
number 7 in Exhibit 4, and ask whether you have studied its contents? 

A. Yes, I have seen this before and studied it. 
Q. Do you agree with the Board's conclusion in respect to this 
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affidavit, and I will again read that conclusion: "...no conclusive 
showing is presented as to the performance of the Church disclosure 
under the conditions stated by Church i.e., under short violent surges 
of backwash gas." 

MR. SCHIMMEL: May I object to that question, Your Honor? 

THE COURT: State the grounds for your objection. 

MR. SCHIMMEL: This is an affidavit of some other party and the 
question as I interpret it is to prove the facts set forth in the affidavit. 

MR. KEITH: Well, I didn't understand that to be the purpose of 
the question. The Board had considered this affidavit. It did not say 
that those facts were wrong; it said that those facts did not constitute a 
conclusive showing. 

I am putting that same affidavit to the witness and I am asking him 
whether in his opinion it does or does not. That is all. 

208 MR. SCHIMMEL: He is expressing an opinion as to facts stated 
by someone else. I think if those facts are to be proved, they are to 
be proved by the individual. 

THE COURT: I wili overrule the objection. 

a * * 
BY MR. KEITH: 

Q. The Board has stated that that affidavit presented no conclusive 
showing as to the performance of the Church disclosure under the con- 
ditions stated by Church, that is, under short violent surges of backwash 
gas. 

Now, I ask you whether you do or do not agree with the Board's 
conclusion in respect to that affidavit? A. I believe that the affidavit 
that I have before me is a good indication of the order of magnitude that 
you can expect to be induced by the Church device. As for the violent 
short blasts that I believe you have mentioned and they were mentioned 
by the Examiner of the Board of Appeals, I believe: If anything, the 
way in which Mr. Duychinck has tested this device would indicate more 
induction than less induction if all you consider before you is the effect 

of a number of short blasis as compared to the steady state 
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operation that Mr. Duyckinck has used in his tests. So from this view- 
point, Mr. Duyckinck essentially gives the Church device an edge as 
compared to its actual operating procedure. 

Q. Dol understand you to mean by that that by testing under a 
continuous jet or backwashizg rather than under short violent surges, 
that his results are likely to show more induction than the Church de- 
vice would actually give under the conditions given of short violent 
surges? A. That is correct. 

Q. Have you taken any further steps in connection with the testing 
of this type of subject matter we are talking about here, this Church in- 
duction? A. Yes, Ihave. 

Q. Will you just briefly outline what you have oe A. Yes. 

I took the drawings shown by Church, primarily his drawing in Figure 2 
and the dimensions given by Church in Column 6, the third Paragraph, 
and I built a device which would resemble the Church device in every 


respect as far as the Passage 15, the venturi and the high-energy nozzle 


is concerned. 

There appears to be some question about the accuracy of flares 

because they are not specified and they are taken from the drawing 
and scaled as best as one can with just a drawing. 

Q. You mean that the actual flaring angle is not named in the 
specification? A. That is correct. 

Q. And so you measured it from the drawing as cae A. Yes. 

Q. Goahead. A. In addition to building this device as shown in 
Figure 2, we also added a feature that would show what the influence of 
removing any resistance in the inductive path would do to the Church 
device. That is to say, if you look at a tube located at an intersection, 
that tube for a moment can draw on air from four streets because it is 
at this intersection. 

Now, we devised our test in such a way that we could actually 
open up to place the induction tube and the venturi in the middle of the 
room so they could draw in air from all sides in order to again see what 
the upper limit would be that the Church configuration was able to do as 
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far as induction is concerned. 

Q. Well now, let's take a look at this device that you built-- 
First, let me ask if this is the device to which you have reference? It 

is marked Exhibit 47. A. This is the device, yes. 

Q. Now, there is something on the end of this that I have had 
marked Exhibit 48. What is that? A. This is a flow measuring nozzle 
which actually has little bearing on the essential features of the test. 

(Counsel removing Exhibit 48 from Exhibit 47.) 
BY MR. KEITH: 

Q. What is this inside here? A. That is a wrench. 

Q. Will you just describe as best as you can the parts of this 
physical Exhibit 47? A. The block here essentially resembles the 
block shown by Church in Figure 2. The hole 15 and the hole 14 which 
extends quite a ways into the device corresponds to this opening to which 
I am pointing with the wrench. 

Q. Just descriptively speaking, that oblong piece of metal that you 
have there with a pipe coming in at each side has an opening at one end 
but does not have one at the other. Now, does that correspond to what 
one sees in Figure 2, where block 11 has this hole or channel 15 coming 
into it that ends within the block? A. That is correct, yes. Now, we 
have a high-energy flow nozzle which screws into one side and the ven- 
turi on the other side; and the distance between the nozzle and the 
venturi can be adjusted to any desired distance within reason. 

212 Q. Now, you have those two nozzles going into this block, one of 
them corresponds to nozzle 13 in Figure 2; is that correct? A. Yes, 
the nozzle 13 would be the one on top and the venturi, which is labeled 
12, would be on the bottom. 

Q. That is labeled 12 in the Church drawing? A. In the drawing, 


yes. 


Q. Well now, what has that flow meter got to do with the matter 
that we have here?--the part which was just taken off the end of that 
block. A. This is what you calla nozzle. Out here, the air is stand- 
ing still and that would be the one pressure on the leg of the manometer; 


39 
and as there is induction, the air moves in, has a certain velocity and, 
therefore, has a lower pressure. 

The difference in pressure if measured would tell us what the 
velocity through this nozzle is and how much flow has been induced. It 
actually has really an insignificant bearing on the amount of induction, 
but will facilitate induction because it's easier for the air to pass through 
a rounded section than it would be to enter through a sharp inlet. 

So, again, the addition of this nozzle to the Church device would 
only increase the induction, although very very slightly. 

Q. Let me get this straight. Let us refer to Church's Figure 2 
again. A. Yes. 

Q. DoIunderstand you to say that you have replaced pipe 14 that 
screws into Church's block 11 with this flow meter, which is here 
Exhibit 48? A. That is right. 

Q. And that flow meter would allow more induction than the pipe 
14? A. Thatis right. It would reduce the resistance in that part of 
the surface. 

Q. So, to the extent that the flow meter would differ from pipe 
14, it would, as I understand it, give any measurements you made on 
that device more induction than it would have had if the pipe 14 was on 
it? A. That is right. 

Q. What did you do with all of that, those two chunks of metal and 
their pipes, which are Exhibits 47 and 48; 48 being the flow meter? 
A. We fed air from a high-pressure supply into the upper end, which 
corresponds to the high-energy nozzle called 13 in Figure 2. We at- 

tached a pressure gage to the pipe which is perpendicular to the air 
flow here (indicating) in order to determine what the pressure of the in- 
coming air was. 

Upstream, that is before the air entered the high-energy nozzle, 
we placed an orifice which had been calibrated and which would determine 
the rate at which high-energy gas was passing through nozzle 13. 

Q. Did your test setup, when you were finished, look as shown in 
this photograph that you have handed me and which I have had marked as 
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Plaintiffs’ Exhibit 45? A. Yes, it did. In addition to the two flow 
measuring devices that I have described, we also had a pitot tube in the 
outlet from the venturi so we could measure the flow rate of the combined 
stream, the primary air and the secondary air. Then, of course, by 
adding the two incoming air flow rates, we knew what the outcoming 
flow rates should be and we could compare our measurements with the 
pitot tube. And we found that there was agreement within 5 per cent. 

Q. Well now, you spoke earlier of opening up this block which is 
Exhibit 47. A. That's right. 

Q. I will ask you whether this photograph which you handed me and 
which I have had marked Exhibit 46 illustrates the opening made between 


the two haives of the block? A. It does. 
* * * % 


Q. Now, sir, let us hear from you as to the results that you got 
from your tests with Exhibit 47 as you have described it? A. In the 
first test, we adjusted the gap between the high-energy nozzle and the 
venturi to 5/16 of an inch, as Church specifies this distance to be. 


We found that for every pound of high-energy air pushed through 

the nozzle, approximately 1/10 of one pound of ambient air was 
induced. 

THE COURT: What was that second figure? 

THE WITNESS: A tenth of that. We then proceeded to vary the 
distance between the primary high-energy jet and the venturi to im- 
properly--I would say, in Church's words--adjust the Church device, 
and such adjustments to either direction of the distance of 5/16 only 
resuited in more induction of air. 

So, the distance of 5/16, according to our tests, was the point 
of minimum induction with the non-inductive arrangement proposed by 
Church. 

BY MR. KEITH: 

Q. And that is the actual distance that he named as the one to be 
used, 5/16? A. That is right. We varied the distances from 3/16 
to 3/4 of an inch, that is, the gap. 
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Q. As you varied the distances in this gap in the manner that you 
have described, what happened to the inducing action in numerical terms? 
You have said that at 5/16 one pound of compressed air induced 1/10 of 
a pound of ambient air. What happened as this gap was moved? 

A. It did not induce an appreciable quantity. It might have induced 
maybe 11 per cent--12 per cent at best, even if you move the gap. This 
is pretty obvious from the arrangement that it can never induce very 
much but even in this configuration, the 5/16 appeared to be the minimum. 

Q. With that device as you varied the gap, the minimum per cent 
of induction was 10 per cent of compressed air; is that right? A. The 
accuracy of our measurements, as I said before, is plus or minus 5 
percent. So, I could only give an answer here of about 10 per cent; it 
could have been 15, 16 per cent, or it could have been 7 per cent. 

Q. Within the accuracy of your measurements, was it below 
20 per cent? A. Yes. | 

Q. Now, when you varied the gap back and forth, did it change 
very much within the accuracy of your measurements? A. No. It, in 
fact, did not exceed the changes within the accuracy of the measurements 
and are, therefore, indicative; but in all changes, one can certainly 
state that the induction was less than 20 per cent of the high-energy jet. 

Q. Now, when you opened this device in the manner that it is 
shown in Exhibit 46, what happened? A. Well, as you would expect if 
you permit air to come in from all sides, you get a little bit more in- 

duction but it still was less than 20 per cent in all cases tested. 

Q. Even if you opened the device wide open to the air? A. Even 
if you opened the device wide open to the air to be able to induce air from 
any conceivable storage chamber. | 

And, we also varied the distance with that wide open device, that 
is, the gap between the nozzle and the venturi, and again found that the 
distance specified by Church, the 5/16, represents the minimum induc- 
tion point--opening it up and closing it increased induction slightly. 

* * * * i 


Q. Now, in the cleaning mechanism of the Church disclosure--and 
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I am not now referring to Exhibit 47 but rather to the Church patent-- 
is the cleaning mechanism in the Church disclosure so arranged as to 
induce as a part of the reverse-flow through the ever-open opening and 
into the filter chamber an amount of low-energy gas larger than the 
high-energy gas burst which caused the induction? A. No, it does not. 
Q. Does the Church patent describe any means so shaped as to 
facilitate inductive flow? A. No, it does not. 
* * * 
CROSS EXAMINATION 
BY MR. SCHIMMEL: 
Q. Iam going to reverse the procedure a little bit and ask you 
some questions in connection with Church, the disclosure in his patent, 


and Reinauer's disclosure in his application. 

May I direct your attention to the Church patent and specifically 
to column 5, the sentence beginning in line 38 with the word "Nozzle", 
and ask you to read that. A. (Reading) "Nozzle 13 and venturi tube 12 


are positioned relative to each other so as to direct the gas blast through 
venturi tube 12 and simultaneously produce a momentary suction on the 
filtrate stream in tube 14." 

Q. Now, inthe normal reading significant to the language of that 
sentence, wouldn't you obtain the concept of inducing air to flow in tube 
14? A. Well, you cannot have a jet that is non-inductive. So what he 
is saying here is only what you would expect to be the action of a jet. 

Q. But if that be the fact that you cannot have a jet action without 
induction, would it be unreasonable to say that he is interested in getting 
induction? A. Would you please repeat that, sir? 

MR. SCHIMMEL: Would you read that, please? 

(The pending question was read by the reporter. ) 

THE WITNESS: Well, from reading this one sentence, I couldn't 
say that he is interested or disinterested in getting induction: I think he 
just states a fact that is well known that if you do what he is doing, 
there will be as a consequence some suction. 
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BY MR. SCHIMMEL: 

@. And that would be induction, wouldn't it? A. Well, whether 
or not--If you have a pressure difference, there will be flow from a 
region of high pressure into a region of low pressure. This jet, as 
any other jet, will create regions of high pressure and low pressure and 
under normal operation, there will be a flow resulting from such a 
pressure differential. 

But the word "induction" to a man who is in the field of jet pump 
design refers usually to the desire of getting induction, and this statement 
merely says that there will be suction. 

Q. Would it be fair to say that inherently in the operation of this 
device, you will produce some induction through the venturi tube? 

A. There must be some induction, yes; you can't operate without it. 
Q. Now, I believe you have testified in connection with the Mikro- 
Pulsaire devices that the venturi tubes have to be designed of a 


particular shape in order to increase the amount of induction; is that 


correct? A. That is correct. 

Q. Now, you are familiar with Reinauer's application, I believe 
you said? A. Yes. | 

Q. Do you find in the Reinauer application such design and shape 
as to accomplish that result? A. May I see the pictures to which you 
have reference? 

Q. May I direct you to the photo copy of drawings in the Reinauer 
application. A. Well, I see that there are many different drawings 
and, really, the one that lam most familiar with is the type shown in 
Figure 10, Figure 12, Figure 18 and Figures 14 and 15 and all of these 
drawings qualitatively would result in good induction. By that I mean that 
quantities of air, large compared to the high-energy jet used. 

Q. I show you Plaintiff's Exhibit 12 that you have testified with 
respect to and the venturi tube shown in that as a tube of the design to 
accomplish the induction of significant amounts of air. Are those tubes 
shown in Plaintiff's Exhibit 12 and those shown in the Reinauer applica- 
tion of the same shape and design? 
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223 A. Generally speaking, yes. I think that they are not the same in 
all detail, but generally speaking they are. 

Q. Generaliy speaking aren't all venturi tubes of the same de- 
sign? A. Weil this, of course, comes down to a fine point. If the 
outlet angie of a venturi tube is too large, you get losses which are 
undesirable and it was precisely in these respects that I was able to 
make suggestions as to the improvement of the specific design of a 
suitable venturi tube. 

Q. Well then, when you were speaking in terms of the design and 
shape of the venturi tubes in the Mikro-Pulsaire device that you had 
worked on and seen, those tubes were not the same as those shown in 
Reinauer's application, are they? A. They are not precisely the same 
but they are of the same general genus of the type that you would use 
with more or less refinement to get the desired objective. 

Q. The refinements are the things that create the improved move- 
ment of air, are they not? A. Refinements can be made to reduce 
losses, and this is really primarily what is at stake here: Once you know 
that you want to induce, how can you induce most efficiently and reduce 
your losses to 2 minimum? 

Refinements would, therefore, be primarily directed towards an 
overall higher efficiency operation. They may not necessarily change 

224 the induction but may be for a given induction, you can obtain a 
higher pressure because you have less losses; and that would be a 
refinement in my opinion. 

Q. Would it be fair to say that the refinements are in connection 
with economic factors rather than operational characteristics of the 
device? A. Once you have the idea that you want to induce, yes. 

Q. Do you find in Church a means for maintaining a volume of 
gaseous fluid available adjacent the ever-open opening that Church pro- 
vides, which volume is larger than the volume of high-energy gas 
momentarily released? A. And you would like me to answer this 
question from just looking at a specific drawing? 

Q. AtChurch. A. Well, there are several drawings here. 
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Which ones would you like me to use? 

Q. Any of Figure 1 to 4. A. Not five? 

Q. Not five. A. All right. I would say that in order to answer 
this, I would have to know how long that short blast is and what size 
nozzle goes with the blast because if we are going to be comparing these 
volumes on what we have agreed to as the standard conditions, then, 
of course, in a very short period of time, you can let a large mass of 

highly compressed air out of the nozzle and, if you expand that, 
this may be an appreciable volume. So we are here in an area where 
the two might be of the same order of magnitude and, without a specifi- 
cation, I couldn't give an answer. 

Q. In other words, if I understand you correctly, you eed very 


specific measurements and detailed instructions before you would know 
whether you could meet that condition? A. Looking at Figure 2 and 
Figure 4, where you are definitely limited in the volume by holes of 
this size, yes. : 

Q. May ask you this: Did you find in your reading of Reinauer 


those specific details and instructions? A. Well, looking at the general 
concept of the idea, you have a big room essentially, a big box, and you 
can draw from this entire box. If you would change the general dimensions 
very radically, I guess you could come down to a very squatty box but 
I don't think an engineer would be likely to do this. 2 
THE COURT: I don't think the answer is zeeronaNe “Would you 
repeat the question. 
MR. SCHIMMEL: Would you mind reading the question, please? 
(The pending question was read by the reporter.) 
THE WITNESS: Frankly, I don't remember whether there are any 
details and specific instructions other than certain passages that 
I do remember which indicate that the design is to be such as to induce 
an amount of gas large compared to the high-energy gas; and that wouid 
be enough instruction to me to design it in that way. 
BY MR. SCHIMMEL: 
Q. May Iask you this: Do you find in Church any means shaped 
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to facilitate an inductive flow of gaseous fluid from the chamber, again 
directing your attention to Figures 1 to 4? A. No, I don't. 

Q. You would not consider the shape of the high-blast nozzle and 
the venturi tube shown in Figure 1 to respond to that language? A. Not 
when I consider the sizes that he proposes for the tubes and the distance 
between them. 

Q. Considering the sentence I asked you to read, in connection 
with that language, would that give you any indication that there must be 
this shape there to produce that result? A. If I read this sentence, 
would I be-- 

Q. Let me put it this way: Reading that sentence, would you be- 
lieve the shape of the nozzle and the venturi have anything to do with 
inductive flow? A. Well, I think that I am well aware of the fact and 

so would anyone in jet pump designing be aware of the fact that it 
is precisely the arrangement of these parts and their relative sizes that 
determines whether you will get induction or not. 

Q. What about shape? A. Well, generally speaking, the shape 
is of less basic importance than the arrangement. You can get quite 
appreciable induction with any number of shapes if the arrangement is 
right. 

Now, whether, for instance, that venturi is going out at 7 degrees 
or 5 degrees may only make a per cent or two difference; but, if it is 
not arranged in the proper way, no matter what refinements you make 
you cannot achieve the overall objective. 

* ak a 
REDIRECT EXAMINATION 
BY MR. KEITH: 
* x * * 

Q. Ihave one other question concerning Church. Let's take 
Church's Figure 2 for example, sir, or we can take his Figure 1. Let's 
take the two of them together. A. All right. 

Q. In both cases, he shows a venturi-shaped thing below his 
nozzle which he has designated with numeral 12. If that venturi-shaped 
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thing were not there, if he just had a hole, would he have more or less 
induction than he has with the venturi? A. My guess is he would have 
more. : 

Q. Well, what did he put that venturi in there for if it is cutting 
down induction? A. I surmise that the reason for the venturi is given 
by the statement that he wants the highest possible pressure. 

The venturi is an interdynamic shape which would facilitate, if 
properly placed and designed, induction but it is also a device which can 
convert kinetic energy into pressure. Without the venturi, he would 
probably get more induction but less pressure recovery. And with the 

venturi as he has placed it, he would be facilitating the pressure 
recovery of the high energy gas, but cut down on induction. 


It seems to me logical that with this objective in mind, he would 
end up with the design as he has shown. 

Q. But if he wanted more induction, he might have taken the 
venturi out and gotten more, is that correct, if that was his purpose. 


Imean? A. I think so. 


* 
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ORAL RULING BY THE COURT 


THE COURT: The Court has utilized the period since the com- 
pletion of the evidence in this case to review the several exhibits that 
have been offered in evidence. 

The Court, upon the basis of the testimony and the exhibits, is 
prepared to rule at this time, contrary to the general practice of hiding 
these cases in someone's chambers for 60 days until a written opinion 
becomes inevitabie. 

The Court has been especially impressed with the testimony of the 
witness Frank Kreith. I have found his testimony, as I have reviewed 

296 my notes, expecially impressive in the Church case. 

The Court concludes that the Church claims are patentable over 

Baxter and Staples. The Court finds for the plaintiff in this action. 


The Court has concluded as a result of all that is before it that 
the claims in the Reinauer case are not patentable over Church and 
accordingly, in the Reinauer action, the Court finds for the defendant. 


Counsel will prepare and submit findings of fact and conclusions 
of law, and the necessary orders to carry out the Court's findings. 


* * * * 
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EXCERPTS FROM PLAINTIFF'S EX. 4 


This invention relates to that general art of filtering which is 
characterized by an operational step in which a gaseous carrier, medium, 
or phase, is passed through a permeable filter medium with the object of 
removing at least a portion of foreign bodies or values borne by the gas. 
Many specific forms of apparatus have been proposed and have been com- 
mercially constructed to achieve the general purposes of this art. But 
regardless of the specific construction or of the manner in which the gas- 
eous medium passes through the filtering medium, all such filters suffer, 
during the filtering operation, from a progressively decreasing efficiency 
which is caused by a decrease in the permeability of the filter medium 
as the filtered solids build up on or in said medium. Thus, at some point 
in filtering operations of this type, a time is reached where the filter me- 
dium must be either completely renewed or effectively cleaned. Since 
complete renewal of a filter medium is costly and may often’ require the 
dismantling of a portion of the total filtering system, the art has classi- 
cally sought way s of periodically restoring the permeability of the filter- 
ing medium durirg the filtration process by removing from that medium 
at least some of the retained solids, preferably without disturbing the 
overall continuity of the filtering operation. It is this problem, generally 
here called filter cleaning, to which the present invention is directed. 

The objects and background of the present invention can be best 
understood by considering the basic factors which determine, or contrib- 
ute to , the cost of any filtering operation of the general type above de- 

scribed. Such filtering operations, and the filtering apparatus of a 
type designed to carry out such operations, are primarily a tool, the use 
of which represents a direct charge on a system designed to purify a gas, 
or to remove values from a gas, or both. The amount of this charge on 
any operation is primarily determined by the following factors: (a) Initial 
capital cost of the apparatus which is primarily, in a given case, a direct 
function of the size and of the mechanical complexity of the apparatus, 
the size of the total apparatus assembly being a function of its average 
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operational efficiency; (b) A housing cost which represents additional 
capital outlay for floor space and buildings in which to maintain the 
filtering assembly and which is, consequently, determined by the physi- 
cal size of the assembly required to perform the filtering operation at the 
desired volume of flow; (c) A maintenance and renewal cost which is re- 
lated directly to the mechanical complexity of the filtering assembly, 
particularly to the presence in the filtering area of moving parts, and 
additionally, to the ability of a given filtering medium under the particu- 
lar conditions of use to maintain its physical integrity; (d) An operating 
cost expressed in the cost of the power and such materials as may be 
necessary to maintain the filtering flow; and (e) The cost of power and 
such materials necessary to accomplish such filter cleaning operations 
as are required to maintain the desired efficiency of filtering flow. 

The basic cost which primarily derives from the size and the 
mechanical complexity of a filtering apparatus, a substantial portion of 
the cost caused by maintenance, and much of the operating cost arises 
as the direct result of two desirable necessities: The necessity of main- 

taining an overall flow through the filter during filter cleaning, and 
the necessity of cleaning the filter at regular closely timed intervals in 
order to prevent such a decrease in filter permeability over any period 
of time as would substantially decrease the overall or average filter flow. 
Either of these requirements inevitably dictates that the actual filtering 
capacity installed is sufficient to make available at any moment the re- 
quired active capacity, operating at reasonable efficiency, to handle the 
volume of flow per unit time which is to be continuously filtered. In any 
given instance, therefore, reduction in the capital investment per unit of 
volume of gas filtered is primarily a matter of the efficiency of the filter 
cleaning operation, not only in terms of restoration of initial filtering 
capacity, but also in terms of the amount of filtering capacity which must, 
at a given moment, be unavailable to the filtering operation because of 
the necessity that it be cleaned. 

For many years,the art has recognized these basic fundamentals 
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of filtering cost, and for a long time the art apparently preferred to rely 


on 2 method of filter cleaning which did not essentially interrupt, or re- 
move from service, that portion of the filter being cleaned. To this end, 
the filter was cleaned by mechanically shaking or agitating the filter 
medium to cause the detained solids to be dislodged therefrom. Such 
cleaning methods, while widely used, defeated their essential purpose, 
because in many cases the cleaning was not efficient, was often destruc- 
tive of the integrity of the filter medium, and depended, if automatically 
performed, on complex mechanical automation. The complexity of such 
mechanical operations raised maintenance costs. The destruction of 
filter integrity raised filtration costs, and, most importantly, the ineffi- 
ciency of such cleaning operations resulted in a comparatively low aver- 
age overall filtering efficiency; and, consequently, required greater capi- 
tal outlays to build and house a system which would have sufficient fil- 
tering capacity to handle continuously the volumes of flow desired. More- 
over, cleaning processes were of little avail where the filter medium 
was comparatively rigid and, therefore, not capable of substantial flexing 
by mechanical shock. 

To avoid these obvious disadvantages, the filtering art some years 
ago turned increasingly to the so-called "reverse flow" system of filter 
cleaning in which a gas is forced at regular intervals from the downstream 
side of the filter medium through the filter medium to the upstream side 
of the filter in order to dislodge accumulated solids and to restore filter 
permeability. In theory, this reverse flow filter cleaning is sound and is 
applicable whether or not the filter medium is rigid or flexible, but in 
previous practice, reverse flow cleaning, to which the present invention 
relates, has always suffered from one or more of the following six dis- 
advantages: | 

First, the portion of the filter being cleaned must be isolated 
from the filtering system thereby requiring, at a given moment, the 
maintenance of a larger filtering capacity than is necessary to handle 
continuously the desired volumetric rate of gas being filtered; 
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Second, the portion of the filter being cleaned must be isolated 
by mechanical gates,doors, valves or other moving mechanism which 
operates within the filtering flow area thereby adding not only to the ini- 
tial mechanical complexity and cost; but also, and notoriously, to the cost 
of maintenance, particularly where there exists in the filter area gas borne 
solids which are abrasive in character; 

Third, if the reverse flow of the gas required for cleaning is repeat- 
ed at time intervals spaced sufficiently close to maintain a permeability 
realistically approximating that of the original permeability of the filtering 
medium, then the down time or non-productive time of cleaning is so in- 
creased as to materially increase the cost effects which directly arise 
from reduced capacity; 

Fourth, the reverse flow filter cleaning has hitherto required sub- 
stantial volumes of gas, preferably previously cleaned and therefore 
representing 2 material cost factor, to which an additional power cost has 
been applied in order to compress the cleaned gas to a pressure which 
will cause the required reverse flow effect against the continuously oper- 
ating flow effect of the filter; 

Fifth, the reverse cleaning principle, as heretofore commercially 
operated, usually creates 2 back pressure of appreciable duration at 
least adjacent, and often considerably beyond, the upstream face of the 
filter medium being cleaned, which back pressure is usually available to 
upset the equilibrium of the filtering operation which is being simultane- 
ously conducted through such of the filtering medium as is not, at that 
moment, being cleaned, thereby requiring additional power to bring the 
overallfiltering operation pack into balance; and, 

Sixth, the volume of reversely flowing gas previously required in 
reverse flow cleaning systems and the duration of the flow of such gas 
may be, and is, harmful in special filtering applications where desirable 
chemical reactions taking place on the upstream side of the functioning 
filtering medium may be thrown out of equilibrium by the back pressure 
effects, and also may have deleterious effects in other special filtering 
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applications where the volume and duration of the flow of the reverse 
cleaning gas may cause imbalances which create explosive mixtures or 
otherwise dilute what may be a critical equilibrium in the chamber 
from which the gaseous phase or carrier to be purified peas through 
the filtering operation. | 

In view of these disadvantages, the reverse flow ens of filter 
cleaning heretofore used as commercial expressions of the reverse flow 
principle have been largely 2 compromise between what might be obtained 
and the inevitable price of obtaining it, the total result being that filtering 
costs have remained relatively high whether measured in terms of capital 
investment, in terms of overall efficiency, in terms of maintenance cost, 
or the cost of operational power or other material. 

The present invention is directed primarily to the provision of a 
method by which the principle of reverse flow filter cleaning may be com- 
mercially employed and in the employment of which the disadvantages of 
the previous applications of that principle are largely minimized. The 
present invention has among its objects a sharp reduction of the down time 
or non-productive time necessary to filter cleansing, the complete elimin- 
ation of the moving parts and mechanical complexities hitherto thought 
necessary for reverse flow cleaning, the reduction of the amount of gas 
necessarily used in the cleaning operation, and the reduction of incidental 
back pressure effects resulting from reverse gas flow. As the direct re- 
sult of the use of the present invention, capital investment, maintenance 

costs, and operating costs which have heretofore characterized commercial 
filtering systems, are substantially reduced. These and other and related 
objects of this invention will more completely appear in the following de- 
scription thereof. 

The method of the present invention is characterized by the fact 
that the normal flow of the gas passing through all or a portion of a filter- 
ing medium is almost simultaneously halted and reversed by the abrupt 
introduction on the down-stream filter face of a compressible gas which 
contains sufficient energy to immediately overcome the energy 2s well 
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as the pressure force producing and maintaining normal filtering flow; 

it is further characterized by the fact that the rapid pressure rise 
which fects such simultaneous sealing and reversal of the normal filter- 
ing flow is maintained only momentarily and that the volume of high energy 
gaseous fluid thus necessary for the stopping of normal flow, herein called 
sealing, and the reversing step is so small that it is usually less than the 
volume encompassed by the area over which the normal flow is sealed 
and reversed. The result is that the sealing off of the portion of the filter 
medium to be cleansed is not a function of an apparatus having moving 
parts, but is rather accomplished by the same gaseous fluid which carries 
the energy required to reverse the normal flow and to send cleansing air 
from the downstream face through the upstream face of the filtering me- 
dium. Stated in the more practical terms of a filtering chamber, the 
method of this invention consists in reversing normal air flow in an ever- 
open filter chamber the area of which is defined by walls, at least an area 
of which is permeable, by abruptly introducing into the ever-open mouth 
of that chamber a gaseous fluid at a volumetric flow rate sufficient to 
abruptly seal the chamber mouth and reverse the normal flow therein and 
through the permeable walls thereof for an instant which, measured in 
absolute time, is but a fraction of 2 second and which, measured in reverse 
flow time, is often less than one-fiftieth to one-hundredth of the total avail- 
able productive time of the filtering chamber. 

The exact mechanical embodiments or designs of filtering apparatus 
in connection with which the methods of this invention may be applied may 
vary widely, and, except in limited instances, hereinafter mentioned, form 
no part of this invention. Every filtering system which is applied to the 
uses above described of removing materials borne in gaseous carriers is 
comprised of a feed area, defined at least in part by the upstream face of 
a permeable filter wall; into which feed area the gaseous carrier to be 
filtered first moves, and an exhaust area, defined at least in part by the 

downstream face of the permeable filter wall, into which area the 


filtered gas moves as it passes through the filter medium. In such 
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mechanisms, a power source tending to cause continuous movement of 


the gaseous carrier into and through the feed area, through the permeable 
filter medium into the exhaust area and finally through the mouth of that 
exhaust area, is the only other essential component though there usually 
exists in such circumstances means by which the solids which are removed 
may be recovered, if of value, or sent to waste, as the case may be. Es- 
sentially, the methods of this invention are applicable regardless of the 
specific design and arrangement of the filtering apparatus and are impor- 
tant to such design only in the particulars that, first, the necessity of 
moving parts and of mechanical complexity is eliminated, and second, 

the size, and, therefore, cost, of any power source necessary to create 
the energy for the reverse flow may be substantially decreased. 

However, as will be later explained, the most efficient operation of 
the methods of this invention is obtained when certain special arrangement 
of fixed parts located at or adjacent the ever-open mouth of the exhaust 
chamber have been provided. 

The objects, advantages and operation of the present invention will 
be further described with reference to the attached drawings wherein: 

Fig. 1 illustrates schematically, in cross-section, a simple case of 
filtering where the gas to be filtered is drawn from an unenclosed feed 
area; 

Fig. 2 illustrates, partly in cross-section, a simple case of filtering 
where an apparatus such as shown in Fig. 1 also includes an enclosed feed 
area; 

Fig. 3 to Fig. 7, inclusive, are reproductions of that portion of 
Figs. 1 and 2 which are identified by the dotted circle A in Figs. 1 and 2, 
and illustrate various examples of positioning of a source of high energy 
gas in respect of the ever-open mouth of an exhaust chamber; 

Figs. 8 and 9 are reproductions of the ares indicated by the dotted 
circle B in Fig. 2 and exemplify the reversal of direction of parts which 
would be employed were the high energy gas source located on the up- 
stream side of the filter; 
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Fig. 10 is a longitudinal cross-sectional view, with parts schemati- 
cally shown, showing a form of dust or particle filter embodying the inven- 
tion; 

Fig. 10a is a partial sectional view of the lower end of the filter 
apparatus shown in Fig. 10 with a modified arrangement for recovering 
the filtered material; 

Fig. 11 is a schematic representation of a device of the type shown 
in Fig. 10, with the principal distinction that the flow of air to be cleaned 
is thio ugh several feed areas to a common exhaust area instead of through 
a common feed area to several exhaust areas; 

Fig. 12 is an enlarged detailed view in longitudinal cross-section, 
illustrating a single filter element and associated cleanirg apparatus of 
this invention; 

Fig. 13 is an enlarged detailed view in longitudinal cross-section, 
of 2 filter element of another form of cleaning apparatus of this invention; 

Fig. 14 is a diagrammatic illustration of a modification of cleaning 
apparatus in relation to a filter element, with a schematic modified valve 
control; 

Fig. 15 is a diagrammatic view of a further form of cleaning appar- 
atus for use with a filter element. 

Figures 16 and 17 are accurate reproductions of oscillographs il- 
lustrating various aspects of pressure relationships induced in a filter 
area by the practice of this invention. 


This application is a continuation in part of my application serial 
ber 596,550 filed July 9, 1956. 

As above explained, the mechanical embodiments of filtering appar- 
atus with which the methods of my invention may be used may vary widely 
in design, therefore the invention may be explained with references to 
Figures 1 to 9 inclusive which merely schematically indicate the basic 


elements of any filtering devices and the relationship of my methods to 
such devices. Figs. 10 through 15 illustrate specific forms of filtering 
apparatus indicating, in part schematically, familiar types of commercial 
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apparatus embodying the basic elements more simply shown in Figs. 1 
to 9. Reference will first be made to Figures 1 to 9 inclusive. 

In the simple case illustrated in Fig. 1 a filter chamber, or exhaust 
area, 100 is indicated as defined by solid walls 101, 102 and, in part by 
the permeable wall, or filter medium, 103. The feed area in this device 
is unenclosed. The gaseous fluid to be filtered normally flows as indi- 
cated by the arrows, this normal filtering flow being induced by a source 
of power, now shown, which tends to create a pressure lower than that of 
the feedareain the exhaust pipe 104. Defined by the dividing wall 102 is 
the ever-open mouth 105 of the filter chamber 100. In the simple case 
illustrated in Fig. 2 the parts are the same as in Fig. 1 except that the 
walls 101 and 102 have been extended to form an enclosed feed area 106 
into which the gas to be filtered flows through the ever open ‘port 107. 
In this simple case illustrated in Fig. 1 and shown as modified in Fig. 2, 
there are no moving parts in or adjacent the filter chamber, or exhaust 

area, or the entry chamber or feed area. The draft induced in the 
“ exhaust pipe 104 moves the gas to be filtered from the upstream side of 
the filter medium 103, through that medium, and away from the downstream 
side of the medium. Were it not for the necessity of cleaning the filter 
medium 103 in order to maintain its efficiency the desired rate of gas flow 
through that medium, herein called the filtering flow rate, could continue 
so long as the motivating draft was maintained in the exhause pipe 104. 
To these basic fixed parts the practice of my invention requires only the 
addition, adjacent the ever open mouth 105, of a nozzle 108, or other part, 
which serves as a terminus of a high pressure line 109 thio ugh which a 
high energy gaseous fluid may be introduced at desired intervals by means 
of a valve (not shown) located at any convenient point in the line 109. Al- 
ternatively, when the feed area is enclosed, as in the modified case illus- 
trated in Fig. 2, the nozzle may be located adjacent an ever open entry 
port in the feed area as is indicated by the dotted line showing of a nozzle 
and high pressure line adjacent the ever open entry port 107 of Fig. 2. 

To effect a cleaning of the filter medium in accordance with the 
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method of this invention a gaseous fluid compressed to contain sufficient 
energy to immediately overcome the energy of the gas flowing in normal 
filtering flow through the exhaust area is maintained in pipe 109 and is, at 
intervals, abruptly released through nozzle 108, the result being a positive 
but momentary sealing of the ever open mouth 105 and a positive but mo- 
mentary reversal of the flow through the filter medium 103. The moment 
the energy of the released gaseous fluid is expended normal filtering flow 
is resumed. It will be observed that this filter cleaning is Gtfected whether 


the point of release of the high energy gas be adjacent the ever open mouth 


105 of the filtering chamber or the ever open entry port 107 of the feed 
chamber. 

Essential in the practice of the method of this invention is the al- 
most simultaneous sealing of an ever open port through which normal fil- 
tering flow proceeds and reversal of flow through the filter media. To 
insure efficient sealing the high energy gaseous fluid should "plug" during 
its passage the entire area of the ever open port. The simplest, and per- 
haps the most efficient, manner in which to insure efficient sealing is to 
locate the point of release of the high energy gas axially of the port and 
it will be noted that in the device of Figs. 1 and 2 the nozzle 108 is lo- 
cated axially of the ever open port 105 (or alternatively of the port 107). 

Such a structural arrangement, while desirable, is not essential so 
long as the point of release of the high energy gas is so located in respect 
of the ever open port as to "plug" or seal the cross sectional area of the 
port at the moment of release. Some alternate structural relationships 
of the nozzle 108 and the ever open mouth or port 105 are illustrated in 
Figs. 3 through 7 which show, in enlarged view, the portion of the device 
of Figs. 1 and 2 indicated by the dotted circle A. Thus in Fig. 3 the nozzle 
108 is so angled that the high energy fluid strikes a portion of the wall of 
the mouth 105 and is then deflected over the entire cross sectional area 
of that mouth. In Fig. 4 the same effect is obtained as is shown in Fig. 

3, the nozzle 108 being angularly located within the wall of the mouth 105. 
In Fig. 5 the deflection of the high energy fluid momentarily issuing from 
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nozzle 108 is accomplished by the deflection plate 110 which is slanted 
to effect a more efficient distribution of the released fluid than is obtained 
in the cases illustrated in Figs. 3 and 4. In Fig. 6 the nozzle 108, struc- 
turally seated in the wall of the port 105, is angled upwardly and the de- 
flection plate 111 is angled to insure downward movement of the high 

energy fluid across the entire cross sectional area of the mouth 
105. In Fig. 7 the nozzle 108 is mounted more or less axially of the mouth 
105 but releases the high energy fluid in the same direction as that of the 
normal filtering flow, the deflection cup 108 being located to ‘change the 
direction of the flow of the high energy fluid and direct it over the entire 
cross section of mouth 105. 

Where, as alternately indicated in dotted line in Fig. 2; the nozzle 
is located adjacent an ever open entry port in the feed chamber the same 
principles apply and are achieved by a mere structural reversal of the 
directional qualities of the parts. Figs. 8 and 9, which show in enlarged 
view the portion of the device of Fig. 2 indicated by the dotted circle B, 
illustrate this structural reversal. In Fig. 8 the nozzle 108 is axially 
located in respect of port 107 to direct the high energy fluid outwardly of 
said port as compared with the position of the nozzle in Figs. 1 and 2 
with respect to the mouth 105. The position of nozzle 108 in Fig. 9 with 
respect to the port 107 and the deflector cup 112 amply illustrates the 
structural reversal when compared with the similar parts of Fig. 7. In 
each case the flow of high energy gas outwardly of said port causing an 
abrupt pressure fall in the feed chamber and a consequent relative pres- 
sure rise on the downstream face of the filter medium. 

It will be noted that in the arrangement indicated in Figs. 3, 4, 5, 
6, 7 and 9 the effective point of release of the high energy fluid is the 
point of deflection whereas in Figs. 1, 2 and 8 the effective point of release 
corresponds with the delivery opening of the nozzle 108. This illustrates 
the fact that in the practice of this invention it is sufficient if there be 
obtained at the point of release a directional component of the released 
high energy gaseous fluid which delivers that fluid in a direction, and over 
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an area, which opposes, over the cross section of the ever open opening 

to be sealed, the normal filtering flow of gas through that opening. 
Moreover, the point’ of release of the highly energized gas, whether that 
point be the orifice of a nozzle or a deflection surface, as above described, 
should be located at a point beyond the ever open mouth which the high 
energy gas is intended to seal and in a direction downstream of the normal 
filtering flow through said ever-open mouth. The exact distance at which 
this point of release must be located downstream of said mouth or opening 
is determined primarily by the angle of spread or flare of the highly en- 
ergized gaseous fluid from the point of release, the fundamental being that 
the point of release be so positioned downstream of the ever-open opening 
that the released highly energized gaseous fluid will extend over the entire 
cross-sectional area of the opening. If by reason of the type of orifice used 
in the nozzle, or by reason of the type of deflector or deflecting surfaces 
used, the divergence, ie, angle of spread or flare of the gas from said point 
is relatively narrow, then the distance of the point of release downstream 
of the ever-open mouth will be greater than would be the distance if the 
flare was relatively wide. 

As above mentioned, the release of the primary cleaning fluid, i.e., 
the high energy gas, from the point of release and through the ever-open 
mouth is so abrupt that, for all practical purposes, the sealing of the 
ever-open mouth and the reverse cleaning flow through the filtering medium 
is simultaneous. Usually, in the operation of my invention, the total elapsed 
time of rise to maximum pressure on the downstream side of the filter 
medium (or creation of maximum pressure differential) induced by release 
of the highly energized gaseous fluid is less than one fourth of one second. 
For best results I prefer that the energy content of the released gas be 

such that this total pressure rise is effected within a time interval 
of not more than one tenth of one second. Operating under commercial 
conditions, I have found that a pressure rise achieved in not less than five- 
hundredths of a second is very satisfactory, particularly in the case where 
the filter medium is of the degree of density of a felted wool, and in such 
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cases, optimum results have been obtained where the total pressure rise 
on the downstream side of the medium takes place in about two-hundredths 
of a second. Where the filter medium is structurally of a more delicate 
character, such as is true, for instance, of structures composed of brittle 
fibers, it may be expedient to modify somewhat the abruptness of the 
pressure rise in the chamber to prevent undue shock to the filter media 
and consequent fracture or short life thereof under repeated conditions 
of stress. However, even in such cases, I prefer to use a total pressure 
rise interval of less than one second, since the overall performance of 
the filtering operation which is being cleaned according to principles of 
this invention drops sharply as the cleaning relative pressure rise on 
the downstream side of the filter medium exceeds about one-quarter of 
a second. Also the time at pressure rise is seemingly not critical to 
the cleaning effect obtained by the reverse flow induced by the pressure 
rise. An illustration of the relation of the efficiency of filter cleaning to 
the time and duration of pressure rise on the downstream side of the 
filter medium are two instances where cement dust was being separated 
from air in a filtering system of the type indicated by Fig. 10. In each 
instance the same type of filter medium was used and each filtering oper- 
ation under observation was operated continuously for about 70 hours. In 
instance C the time of maximum rise of pressure during each cleaning 

operation was about two-hundredths of a second and the total time 
from the instant the high energy gas was released until normal filtering 
flow resumed was .133 second. Fig. 17 is a reproduction of an oscillo- 
graph illustrating the time-pressure conditions in instance C. In instance 
D the time of maximum pressure rise was about eleven-hundredths of a 
second and the total time from the instant the high energy gas was released 
until normal filtering flow resumed was .66 second. Fig. 10 is a repro- 
duction of an oscillograph illustrating the time-pressure conditions in 
instance D. In both instance C and instance D cleaning by the release 
of high energy gas, in accordance with this invention, was effected at about 
1 minute intervals over the entire 70 hour runs. In instance C filtering 
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capacity was found to be 24 percent higher than in instance D although in 
instance C the energy expended in cleaning was only 42 percent of the 
energy expended in instance D. Thus it will be observed that in the prac- 
tice of this invention it is the abruptness of the relative pressure rise on 
the downstream side of the filter rather than the duration at the developed 
pressure which determines the cleaning efficiency. 

Preferably, in the operation of my invention, the burst of primary 
high energy fluid released at the point of release to effect any specific 
cleaning operation is less in volume than the chamber having the ever 
open opening through which the high energy fluid is directed. Thus, 
the methods and apparatus of this invention may be used to achieve the 
highly desirable object of using a very smallamount of gas to motivate, 
as a cleaning medium, the gas residual in the filtering chamber thereby 
minimizing the introduction of new gas into the system. This is particu- 
larly desirable, as above noted, where possible explosive conditions or 
considerations of cost of the cleaning gas desired is important in the 
operation of the filtering system. 

Mlustrative of some of the manners in which my invention may be 
applied are Figs. 10 through 15 which will now be specifically described. 

Referring to' Fig. 10, a housing 11 is provided for the filter apparat- 
us. The housing has an opening 13 which is connected to an inlet pipe 12 
through which dust-laden gaseous fluid is introduced into the housing and 
an outlet 15 connected to a pipe 14 through which filtered gaseous fluid 
is withdrawn from the housing. Horizontal partition 25 is disposed in the 
housing to divide it into an upper chamber and 2 lower chamber. Commun- 
feation between the two chambers is had through filter devices 26, 27, 28 
and 29. Each filter device 26 through 29, as shown in Figs. 10 and 12, 
comprises an impervious upper flared tube member 33 which extends 
through the partition and is joined with a pervious filter element 32 sup- 
ported on a screen 36. The filter element may be composed of a felted 
material of synthetic or natural fiber or may be of other suitable material, 
such as woven fabric of natural or synthetic fiber or may be comprised 
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of a porous metal, e.g. porous copper or porous ceramic material. In 
the case in which porous metal or porous ceramic materials are used 
or other such filter elements which are sufficiently rigid are used, a 
supporting screen may be dispensed with. For purposes of illustration, 
however, the filter element shown is a felt material which has a cylindri- 
cal shape adapted to be supported on the cylindrical screen 36. The sup- 
porting screen 36 of each filter device may be of cylindrical shape, and 
may be made of metal or other suitably rigid material, such as plastic 
or other material with sufficient openings so as not to interfere with the 
filtering action. | 

The tube 33 may be of impervious metal, plastic or other suitable 
tubular material and in the form shown in Figs. 10 and 12 is cylindrical 

and substantially the same diameter as the filter element 32, ex- 
cept at its upper end 35 where it is flared out to form a wide mouth. 

Tube 33 may be conveniently welded or otherwise secured to the partition 
25, or, as shown, it may be removably secured in an opening through the 
partition 25 by providing a flange 31 on the tube adjacent its lower end 
and bolting the tube to the partition providing suitable gaskets to maintain 
the connection substantially gas-tight. The upper end of the filter element 
32 may be secured to the tube 33 by suitable fluid-tight means, such as a 
clamp 38, which presses the material of the filter element firmly against 
the tube. The supporting screen 36 may also suitably be connected to the 

t ube or may be held in position by the connection between the tube and the 
filter element. The lower end of the filter element may be closed by any 
suitable means such as by stitching two sides of the filter element together 
like a pillow case whereby the end 37 of the filter element is tightly closed 
so that no dust-laden fluid may pass therethrough more zener than in 
other locations on the filter element. 

Slightly above the upper flared end 35 of the tube 33 is positioned a 
jet nozzle 40 connected to a supply of fluid under pressure. ‘The axis of the 
jet stream issuing from the point of release of the jet nozzle 40 is coaxial 
with the tube 33 and the filter element 32. As noted above, the nozzle is 
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spaced above the upper end of the tube 33 so that when a jet of the high 

energy gas is ejected from the nozzle, such ejected gas will be directed 

down into the tube and into the interior of the screen 36 and its supported 

filter element. This jet of gas will also induce the flow of additional ambi- 

ent fluid to move into the tube 33, as indicated by the arrows above the 
tube 33 of the filter device 26 in Fig. 10 and as indicated in the 

same locality in Fig. 12. The flared end 35 of the upper end of the tube 

33 permits a considerable quantity of the ambient fluid to flow into the 

tube 33 as such flow is induced by the jet. 

As will be noted from Fig. 10, each filter device 26 through 29 is 
provided with a nozzle, respectively, 40 through 43. The nozzles in turn 
are connected to fluid lines 44 through 47, respectively. Gaseous fluid 
under pressure is supplied to the lines in the arrangement shown in Fig. 
10 from a distributor valve 48 which in turn is connected to a high pressure 
pump or other suitable means for delivering fluid under pressure to the 
valve. The distributor valve and pump are shown schematically. Any suit- 
able conventional distributor valve may be employed such as the barrel 
valve which may be oriented by rotation to permit the gaseous fluid under 
pressure which is directed to the valve through line 51 from a suitable con- 
ventional high pressure pump 50 to pass into one or more of the selected 
lines 44 through 47 so that high energy fluid is ejected through a selected 
nozzle 40 through 43, respectively. The valve 48 may include a block with 
a cylindrical chamber to receive a rotative valve member 49. The surface 
of the valve member 49 may be provided with a groove 52 extending around 
its circumference to receive fluid under pressure from the fluid line 51 
at any position in the rotative cycle of the valve member 49. The groove 
52 may be connected to a spiral groove 53 which in turn is connected to 
dwell grooves 56, 57, 58 and 59 for the lines 44 to 47 respectively. By 
this arrangement, and by rotation of shaft 54 of the valve member, the 
high pressure fluid line may be selectively connected to any one of the 
jet nozzle lines. Motor 68 may be used for rotation of the valve member 
with suitable speed of rotation with respect to the dwell grooves to achieve 
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the proper cyclical cleaning of the filter elements. 

It has been found desirable to employ a baffle 55 so that the dust- 
laden fluid does not directly impinge against the filters as it enters the 
lower chamber of the apparatus. | 

The lower portion of the housing 11 has a tapered section 19 for 
conveniently collecting the filtered material as it drops from the filter 
elements. The bottom of the housing may be conveniently closed by a floor 
plate 20 which may be removably attached to the bottom of the tapered 
section 19 of the housing to permit removal of the filtered dust or particles, 
as shown in Fig. 10. Fig. 10a illustrates an alternative collection means 
at the bottom of the housing which includes a dust or particle exit 20a to 
which is attached a star valve or fluid lock 21 so that the particles can 
be discharged continuously fromthe bottom of the housing 11 without 
permitting the escape of fluid. The fluid lock may include a central hub 
or shaft 22 to which are attached a plurality of vanes 23 radiating from 
the hub. The vanes 23 are in contact with the cylindrical walls 24 of the 
fluid lock 21 and maintain a sealed relation with the walls of the fluid 
lock. A discharge opening 30 at the bottom of the fluid lock 21 is provided 
for the discharge of the filtered particles into a bin or other: suitable con- 
tainer. The vanes 23 may be rotated periodically or continuously as de- 
sired by rotating the shaft 22 by any convenient means. 

The operation of the filter apparatus of this iventionn is as follows: 

Referring to Fig. 10, unfiltered or dust-laden fluid is introduced 
into the lower chamber through the pipe 12 and the opening 13 in the direc- 
tion shown by the arrows. The dust-laden fluid moves against the outer 

cylindrical surfaces of the filters 32. The dust or other particles 
being carried by the gaseous fluid are retained by the outer surfaces of 
the filter elements, and the fluid continues to move through the filter 
elements. The filtered fluid passes into the interior of the filter elements 
32 and passes upward through the filter devices 26 through 29 and outward 
through the tubes 33, finally leaving the housing through the opening 15 
and the outlet pipe 14. The fluid may be moved through the lower chamber 
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and out through the filters and into the upper chamber either by a negative 
pressure in the exit pipe 14 or a positive pressure in the inlet pipe 12, such 
pressure being provided by suitable conventional pump means (not shown). 

At suitable intervals during the filtering operation, the filters are 
cleaned according to the method and apparatus of this invention by ejecting 
2 high energy gaseous fluid under high pressure out of the nozzles 40 to 43. 
The action created by the ejection of the fluid under pressure is illustrated 
at the filter device 26 in Fig. 10 and in Fig. 12. The jet of fluid directs a 
high velocity stream down into the filter and along the inside of the filter 
element. The high energy gaseous fluid draws with it a large induced vol- 
ume of ambient gaseous fluid. The small amount of high velocity fluid 
effectively seals the ever open mouth and together with the larger volume 
of ambient fluid which is induced to flow into the filter element creates a 
short, sudden reverse flow of fluid through the filter element from its 
inner cylindrical surface causing a large quantity of the accumulated 
particles on the outer surface to be blown from the filter element, such 
particles dropping to the bottom of the lower chamber for collection. In 
addition to the reverse flow, in the case of relatively flexible filter 
elements, there is 2 simultaneous flapping or flexing action of the filter 
element caused by the shock wave of abrupt pressure rise in the filter 
chamber. 

It has been found that where there are a number of filter devices, 
such as those shown in Fig. 10, the cleaning action may be carried out 
simultaneously on all filter elements at once, or in pairs, or singly, in 
a sequential arrangement. It is presently preferred to use a sequential 
arrangement of cleaning so that the filtering is maintained at a substan- 
tially constant rate and the pressure drop between the upper and lower 
chambers is relatively stable and not subject to wide fluctuations. When 
as few as four filter elements are employed, they may be cleaned sequen- 
tially at fifteen-second intervals so that a complete cleaning cycle on 
ali four filters is carried out every minute. 

Fig. 13 illustrates a modified form of structure for applying a jet 
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stream in the reverse direction of normal flow of the filter. The ele- 
i ments 32a, 33a, 35a, 36a and 40a correspond, respectively, to the elements 
32, 33, 35, 36 and 40, as shown in Figs. 10 and 12. However, in Fig. 13, 
at there is provided a relatively small mixing or accelerating tube 60 which 
is located above the larger tube 33a but coaxial therewith. As will be 


noted, the tube 60 is situated just below the mouth of the nozzle 40a and 


Aaa above the flared section 35a of the tube 38a. This structure permits a 

| two-stage ejection or jet pump action in providing acceleration and mixing 
of the ambient fluid with a small amount of high energy gaseous fluid 
ejected downwardly through the hollow interior of the filter element. The 

F Ctube 33a may be of ZYmaller diameter than the filter element 32a for ob- 

taining a more uniform reverse flow throughout the length of the filter 

element. Such arrangement of a tube 33 smaller than the filter element 

32 has been found advantageous in the form of apparatus shown in Figs. 

10 and 12. 

In Fig. 13, there is also illustrated a modification of the lower end 


of the filter element. In that figure, at the bottom of the filter élement the 


screen 36a is attached to a ring or collar 61to which the filter element 
\ 23 32a is clamped as by a clamping ring 62 to provide a tight seal there- 


with. Attached to the collar 61 is a removable trap 63 which may be 


opened to remove seepage particles from the interior of the filter element. 


\ The trap 63 may be hinged as shown and have a convenient type of catch 
| | such as the spring clip 67 illustrated for holding the trap in the closed 

\ position. It will be understood that the connection between the trap 63 and 
the filter element 32a should be fluid-tight and not subject to displacement 
| during the cleaning action. | 

Cc Figs. 14 and 15 illustrate @Mother modifications of the jet cleaning 

arrangement. In Fig. 14, the jet ejector tube 64 corresponds to the tube 
¥ 33 as shown in Figs. 10 and 12, and may be substituted for such tube in 


g. 10. In Fig. 14, tube 64 is connected to a filter ele- 


the apparatus of Fi 
ment 66 similar to the filter elements $2 in Fig. 10. It will be noted that 
latively narrow 


_ the tube 64 differs from the tube 33 in that it has a re 
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throat portion 69 between the upper flared end 70 and the lower part of 
the tube 71 which is joined to the filter element 66. The nozzle 65 is 
disposed coaxially to the tube 64 and above the flared opening 70, as 
shown, so that small volumes of high energy gaseous fluid ejected from 
the nozzle will pass down through the tube as shown by the arrow and ef- 
fect the cleaning of the filter element 66, the high energy fluid from the 
nozzle 65 acting as a jet pump to draw or induce fluid above and around 
the nozzle into and down through the flared opening in the tube. This 
arrangement wherein the narrow throat is used in the tube has been 
found to be very effective for obtaining successful cleaning action, the 
effectiveness of the jet pump being increased by the further confining 
of the interior of the filter element; but also by the proper downward 
flaring of the lower part 71 of the tube 64 and the narrowing of the tube 
at throat portion 69, a more uniform cleaning action throughout the length 

of the filtering element is achieved. In determining the design of 
the tube 64, certain factors must be considered. The effectiveness of 
the cleaning action depends to some extent upon the amount of induced 
air as well as the confining of the interior chamber, and, therefore, the 
throat should not be too narrow. Furthermore, during the filtering oper- 
ation, it should also be borne in mind that the throat should not be too 
narrow, for it is desirable not to have too much back pressure against 
the filtered fluid moving upward and out of the filter elements such as 
66. The shape of the tube 64 is illustrative of the presently preferred 
contour to obtain the desired results of efficient filtering and cleaning. 

Fig. 15 illustrates a modification of the invention wherein a rela- 
tively large diameter tube is employed which in turn is connected to 2 
filter element of the same or of greater diameter. In order to obtain 
the desired cleaning action with such a device, it may be convenient to 
employ 2 plurality of nozzles 76 that are located generally centrally 
over equal sections of the cross-sectional area of the tube 17 so as to 
effect the desired action of induced flow when the jet streams are being 
ejected from the nozzles 76, as indicated by the arrows. The lower 
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part of the tube 77 may take any suitable or desired shape, such as that 
shown in Figs. 10 and 12, or Fig. 13, or that shown in Fig. 14. It will 
be appreciated that the shape and design of the tubes for the jet pump 
action may take any convenient shape which will result in the optimum 
effectiveness of the jet induced flow with a minimum of interference with 
the outward flow of the filtered fluid during the filtering operation. The 
type of fluid being filtered, the velocity and nozzle size of the jets, as 
well as other factors, should be considered in determining ae shape and 
_ size of the tube. | 

In Fig. 14, there is shown a valve control means between the high 
pressure pump 68 and the jet nozzle 65 which is a modification of that 
shown in Fig. 10. The valve control means in Fig. 14 includes a solenoid 
operated valve 72 for opening the line 73 which connects the high pressure 
pump 68 to the nozzle 65. The line is normally closed by the valve 72 
except when solenoid 74 is actuated. The solenoid may be actuated by 
any suitable means such as by a manual switch closing the solenoid cir- 
cuit or by a timing mechanism which closes a micro-switch. | The timing 
mechanism may include a cam 78 rotatable on shaft 79 by suitable means 
such as a synchronous motor (not shown). When cam follower 80 of mi- 
_ ero-switch 86 goes into the cam groove 87, the circuit of the solenoid is 
completed through the contact between the cam follower 80 and contact 88. 
A suitable source of power 89 is provided in the solenoid circuit to actu- 
ate the solenoid when the circuit is closed thereby opening the line 73 so 
that high velocity fluid moves through the line 73 to the nozzle 65, as 
shown. It will be understood that this means of valve control may be 
applied to a number of nozzle valves and that the cam means for control- 
ling the valves may be mounted on and spaced along shaft 79 with the cam 
78, in the form of a conventional recycling timer mechanism. Grooves 
such as 87 on cam 78 may be so located on the cams that the valves for 
the several nozzles will be opened and closed in a desired predetermined 
pattern as shaft 79 is rotated. The timing of the period between valve 
openings and the timing of the period in which the valve is open can be 
controlled by the size of the groove or indentation 87 in the cam and the 
speed of rotation of the cam 78. 
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As in the case of the valve mechanism shown in Fig. 10, the valve 
and the means for controlling the valve shown in Fig. 14 may be conveni- 
ently located outside of the housing of the filter apparatus. 

This invention has been applied, as for example, wherein felt 
filters having a diameter of 4 inches and a length of 48 inches have been 
employed at a flow rate of 9.75 c.f.m. per squre feet of area, the fluid 
being air laden with cement dust in concentrations between 3 and 30 grains 
per cubic foot with very satisfactory results, where the back pressure 
was less than 4 inches of water. Each filter element was subj ected to the 
cleaning action of this invention from .2 to .5 of a second once each min- 
ute. In an apparatus having six filter elements wherein each was cleaned 
once every minute, sequentially at ten-second intervals, the jet nozzles 


of one-quarter inch diameter required one cubic foot per minute for 
cleaning six filter elements. Effective cleaning can be obtained with 15 
psi gage pressure in the linesto the nozzles and satisfactory results have 


been had with pressures ranging from 15 psi to 80 psi gage. 

There is a differential pressure across the filter elements, i.e. 
between the downstream and the upstream face of the said filter medium. 
The differential pressure is the resultant of a number of factors including 
the grain load of the gaseous fluid being filtered, the permeability of the 
filter element, frequency of cleaning, the rate of flow of the particle- 
laden fluid through the filter elements, and the back pressure of resistance 
on the filtered fluid as it leaves the filter elements through the tubes such 
as 33 in Figs. 10 and 12. So that the filtering efficiency is at a satisfactory 
level, it is desirable to maintain the differential pressure in filtering 
dust -laden gas through felt filter elements below 5 inches of water in a 
12 - inch water manometer. However, filtering can be carried out with 
greater differential pressure. In a filter apparatus having filter elements 
of a given permeability and with a tube of a given contour, the differential 

pressure across the filter elements can be varied by changing the 
frequency of the cleaning cycle; also by changing the fluid pressure in the 
nozzle lines. Changing the grain loading of the fluid and the rate of flow 
of the fluid through the filter element may also be used to change the 
differential pressure. 
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In some installations, such as those in which there is a relatively 
low grain load in the fluid being filtered, it may not be necessary to 
operate the cleaning jets on a continuous cycle and one satisfactory means 
of operating the valve means on an intermittent basis is to provide a con- 
ventional differential pressure switch which is shown schematically in 
Fig. 10 with fluid lines 90 and 91 from the upper and lower chambers 
which correlate the differential pressure across the filter elements, by 
having the fluid pressures in the lines 90 and 91 act upon a flexible dia- 
phragm 92 which by its movement may be arranged to open and close the 
circuit for the motor 68. The latter rotates the distributor valve member 
49 connecting the high pressure line 51 with the nozzles 40 to 43. As 
shown, schematically, a switch contact element 93 may be mounted on the 
diaphragm 92 which completes the circuit for the motor 68 through a con- 
tact point 94. By this means, when the pressure differential rises across 
the filter elements, diaphragm 92 will be flexed upwardly causing the con- 
tact point 93 carried on the diaphragm 92 to engage the contact point 94, 
thus closing the circuit for the motor so that the motor will rotate the 


valve member 49 causing the high energy gaseous fluid to move through 
the valves 40 to 43 in accordance with the valve arrangement. When the 
pressure differential drops between the lines 90 and 91, the diaphragm 
will move downwardly so as to break the contact between the points 93 
and 94, thus stopping the motor and the jet cleaning action. The 


differential pressure switch as a control means is conveniently outside 
the housing of the filtering apparatus. 

When the apparatus of this invention is used in applications with 
higher dust loads, the timing cycle of the cleaning impulses may be so 
proportioned that the cleaning operation can be continuous. 

Where it is desired to use a common exhaust area and a multiplicity 
of feed areas the arrangement of parts in the practice of my invention may 
take a form such as shown in Fig. 11 where within a housing 115 there are 
located a plurality of filter elements 116, 117, 118, 119 such as those 
shown in Fig. 14. The ever-open mouths of these filter elements extend 
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downwardly through a2 partition 120 to receive a gaseous fluid to be fil- 
tered which enters through pipe 121. The filtered gas flows into a common 
exhaust area 122 and thence through exhaust pipe 123. The normal filtering 
flow in the system is induced by a power source (not shown) available at 
either pipe 121 or pipe 123 for that purpose. A plurality of nozzle devices 
124, i125, 126, 127 are so located as to afford a point of release of high 
energy gaseous fluid at points removed from the ever-open mouth of each 
filter element. One of the high pressure lines 128, 129, 130, 131 serves 
each nozzle and all of the lines terminate in a common valve 132 which 
receives the high energy gaseous fluid from some source such as the 
compressor indicated at 133. The valve 132 being capable of selective 
feed to each of the lines 128, 129, 130, 131 is conventionally equipped with 
a timer, indicated at 134. In operation an abrupt burst or impulse of 
high energy gas, having an energy greater than that of the gas being 
filtered at the normal filtering rate, is momentarily released, either se- 
quentially or otherwise, at one or more of the nozzles 124, 125, 126, 127, 
sealing the ever open mouth or mouths of the filter element, or elements, 

and causing an abrupt pressure fall in the filtering or feed chambers 
and a consequent abrupt relative pressure rise on the downstream face 
of the filter medium which defines a part or all of the walls of the filtering 
chamber, the result being a sudden momentary reversal of gas flow and 
consequent cleaning of the filter medium, the removed particles falling 
into hopper 135 for subsequent removal. 

In connection! with the apparatus of the type generally shown at Fig. 
10, the methods and apparatus of my invention have been successfully and 
commercially used in the separation by filtration of a number of sub- 
stances, including the separation of gypsum dust from the atmosphere, the 
separation of cement clinker dust from the atmosphere, the recovery and 
separation of metal pigments from the atmosple re for the purpose of 
both recovering said pigments and preventing the possible and haphazard 
formation of explosive conditions, the removal of silica fume from prod- 
ucts of combustion of an electrochemical process, the removal of metal 
oxide pigments from heated varor, the removal of silica and alumina from 
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the atmosphere, the removal of carbon black from gas, and the removal 
of various resins, natural and synthetic, and of sugar dust and the like 
from air and atmosphere. In some of these cases, the products being . 
removed were for the purposes of cleansing the atmosphere; in other cases, 
for the recovery of values either from the atmosphere or specifically 
from grinding or pulverizing operations. Likewise, the operation has 
been commercially successful in the removal of halogen compounds from 
the halide atmosphere in which the compounds were formed. 3 

In all of these commercial operations just mentioned, the filtering 
system employed contained nine filter elements, each being capable of 
being separately cleaned in accordance with the principles of this inven- 
tion. Cleaning of each filter element took place approximately at one- 
minute intervals. During the cleaning of one element, the other eight 
filter elements were in filtering operations. The cleaning time of each 
element was usually less then three-tenths of one per cent of the total 
operating time, and thus the nine-element filter apparatus was oy in 
filtering operation over 99.7 per cent of its running time. 

Quite apart from the other advantages of this invention, as above 
described, is the remarkable flexibility of filtration systems embodying 
the methods and apparatus of this invention. Previously mentioned is the 
fact that the absence of moving parts removes heretofore embodied limita- 
tions on the temperature of the operation. Because there are no moving 
parts to be designed for special pressures of operation, the filtering 
equipment operated in accordance with my invention may be satisfactorily 
used over large ranges of pressure with only such changes as are neces~ 
sary in the filter media to overcome pressure difficulties. Moreover, 
where the materials being separated in the filtering operation present 
variances in the case of cleaning, ranging from those responding very 
readily to cleaning to those which render cleaning difficult, the variations 
in the pressure required and/or the frequency of cleaning may be simply 
obtained by adjustments readily made to parts located outside of the feed 
or exhaust areas of the filtering system. Because of the relatively minute 
amounts of the highly energized gaseous fluid issued from each point of 
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release in the cleaning operation, it is possible to substantially disregard 
the fluid so released when considering the over-all system in terms of 
maintaining temperature, or contamination, or relative purity, or creation 
of explosive conditions, or cleaning material cost where special cleaning 
gases are indicated for any purpose, including such purpose as the mainte- 

nance of proper chemical equilibria and the like. Among other ad- 
vantages which sometimes arise in the application of the principles of this 
invention to filtration systems, is the drastic reduction of static and the 
virtual elimination of sparks or other electrical ignition phenomena aris- 
ing from friction between moving parts. One further example of the adap- 
tability of the principles of this invention is illustrated by a case where an 
atmosphere was being cleaned of unwanted particles. In this case the high 
energy gas used to seal the ever-open mouth of the filter element was of 
such energy as to create a total pressure rise on the downstream face of 
the filter medium in about twenty-five thousandths of a second, and was 
fed from a line pressure of 70 pounds per square inch. The differential 
pressure between the upstream and downstream face of the filter medium 
during normal filtering flow was 5 inches of water. In the first instance 
under the above conditions and over an operating time of about 85 hours 
each filter element was cleaned at intervals of approximately a minute 
and over this period the total flow through the filtering device was 355 
cubic feet per minute. To obtain better filtering efficiency the cleaning 
interval was, in the second instance, reduced to an interval of 18 seconds 
and this change raised the average flow through the filtering device to 
about 430 cubic feet per minute,measured over 89 hours. The increase in 
efficiency, of about 20 percent, was obtained by the additional use of only 
about 3 cubic feet per minute of the high energy gas (measured at atmos- 
pheric pressure and temperature). 

Having thus described my invention, I claim: 

1. In that method of filtering a gaseous fluid in which a normally 
established flow of said fluid is moved toward and through a permeable 
filter medium which defines, at least in part, the walls of a chamber 
having an ever-open opening through which the fluid passes during said 
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/ i 
flow, es improvement of maintaining filter medium permeability during 


said filtering by momentarily and simultaneously stopping said normal 


flow through said ever-open opening and reversing the direction of flow 
~ of fll iid through said filter medium by periodically releasing|a burst of 
Tin flsrey issnas Ould over the cross-section aver of i opening 
‘and through said opening to cause 0 ream side of said filter 
medium an abrupt relative pr rise. 
2. The method of claim 1 characterized by the fact that the volume 
of th¢ purst of high energy gaseous fluid released is less than the volume 
of sdid chamber. 
3. The method of claim 1 characterized by the fact that the maximum 
relative pressure rise induced. by release of said high energy fluid takes 
. place in less than one second. | p Coes 
4. The method of claim i characterized by the fact that the maximem a 
relative pressure rise induced by release of said high energy fluid tak < 
place in less than one-fourth-of one second. : S 
5. In that method of filtering @ gaseous fluid to remove therefrom 
solids borne thereby in which at least a part “said solids are deposited on 


the improvement consi in maintaining permeability of the filter me- 
dium by periodic releasing a burst of high energy gaseous fluid over 
the cross-sectional area of said opening and in a direction opposite said 
establi flow whereby to simultaneously stop said established flow 
fagh said opening and to cause on the downstream face of said filter 
“medium an abrupt momentary relative pressure rise,|the energy of said 
C-high energy flui such that the time between release of said high 
energy flyid and the restoration of established flow through said filter 
medium and said mouth does not exceed one second. 
iltering apparatus for filtering a gaseous fluid, said appa- 
ratus essentially comprising an 2 defined by walls at least a 
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ion of which are composed of permeable filter medium, a portion of 
being shaped to define an ever-open opening for said area, and 
establishing and maintaining a normal filtering flow of said gas- 


y 


oy 
band 
said point of release, said point of release being 
ever-openopening at a point downstream of norm2 


4-/ OATH, POWER OF ATTORNEY, AND PETITION 


© Being duly sworn, I, THOMAS V. REINAUER, depose and say that 

iy am a Citizen of the United States of America, residing at Westfield, 

aX Union County, State of New Jersey; that I have read the foregoing speci- 
fication and claims, and that I verily believe that I am the original, first 
and sole inventor of the invention or discovery in METHOD AND APPA- 
RATUS FOR FILTERING described and claimed therein; that this appli- 
cation in part discloses and claims subj ect matter disclosed in my pend- 
ing application Serial No. 596,550, filed July 9, 1956; that as to the subject 
matter of this application which is common to said pending application I 
do not know and do not believe that the same was ever known or used be- 
fore my invention thereof or patented or described in any printed publi- 
cation in any country before my invention thereof, or more than one year 
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prior to said pending application, or in public use or on sale in the United 
States for more than one year prior to said application; that said common 
subject matter has not been patented before the date of said application in 
any country foreign to the United States on an application filed by me or 
my legal representatives or assigns more than twelve months prior to 
said pending application; that, as to the subject matter of this application, 
which is not common to said pending application, I do not know and do not 
believe that the same was ever known or used before my invention thereof 
or patented or described in any printed publication in any country before 
my invention or more than one year prior to this application, or in public 

use or on Sale in the United States for more than one year prior to 
this application, and that said subject matter has not been patented in any 
country foreign to the United States on an application filed by me or my 
legal representatives or assigns more than twelve months prior to this 
application; and that no application for patent on said invention has been 
filed by me or my representatives or assigns in any country foreign to 
the United States. 

And I hereby appoint Paul S. Bolger (Reg. No. 15649), c/o Keith, 
Bolger, Isner & Byrne, of 122 East 42nd Street, New York 17, New York, 
my attorney, with full power of substitution and revocation, to prosecute 
this application, to make alterations and amendments therein, to sign any 
drawings, to receive the patent, and to transact all business in the Patent 
Office connected therewith. 

WHEREFORE, I pray that Letters Patent be granted to me for the 
invention described and claimed in the foregoing specification and claims, 
and I hereby subscribe my name to the foregoing specification and claims, 
oath, power of attorney, and this petition, on the date hereinbelow stated: 

Inventor /s/ Thomas V. Reinauer 
P. O. Address 2111 Aldene Avenue 
Westfield, New Jersey 


[Jurat 6th day of June, 1957] 
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[Filed U. S. Patent Office, May 7, 1958] 


IN THE UNITED STATES PATENT OFFICE 
Applicant : Thomas V. Reinauer 
Ser. No. : 665,270 
Filed : June 12, 1957 
For METHOD AND APPARATUS FOR FILTERING 


122 East 42nd Street 
New York 17, N. Y. 
Hon. Commissioner of Patents 
Washington 25, D. C. 
SIR: 
AFFIDAVIT FOR R. W. DUYCKINCK 
State of New York ) 


) ss: 
County of New York ) 


Robert W. Duyckinck, being duly sworn deposes and says as follows: 

1. I reside at 187 Commonwealth Road, New Providence, New Jer- 
sey. Iam39 years of age. I graduated from the University of Rutgers in 
1947 with a degree of Bachelor of Science in Civil Engineering. Since 
that year I have been employed, largely as a research and development 
engineer, by the organization which is nowknown as the Pulverizing 
Machinery Division of Metals Disintegrating Company, Inc. which Division 
has its plant in Summit, New Jersey. ; 

2. At the request of counsel for Thomas V. Reinauer (and of Mr. 
Reinauer's assignee, Metals Disintegrating Company, Inc.) I have consid- 
ered the question as to how much ambient fluid would be induced to flow 
into the tube 10, shown in Figures 1 through 4 of the U. S. Patent to Church 
No. 2,804,168, by the release of high energy fluid from conduit 27 toward 

and into the venturi 12. 

3. From study of the description of the Church patent No. 2,804,168 
and from consideration of the drawings Figures 1 through 4 I formed the 
opinion that the various parts of the Church apparatus are so arranged 
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that only a Small amount of fluid from conduit 14 would be induced to 
flow through the venturi tube 12 into the tube 10 by the release of high 
energy fluid from conduit 27 into and through the venturi. 

4. In order to test this conclusion I constructed a configuration of 
the elements of the Church device, i.e., the conduits 27 and 14 and the 
venturi tube 12 and tested that configuration by applying thereto high 
energy fluid. As a result I found that under the most favorable conditions 
the high energy fluid released in Church's apparatus would not induce the 
flow of ambient fluid into the tube 10 in a volume much greater than one- 
fourth (1/4) of the volume of the high energy fluid. The exact configura- 
tion tested and the exact manner of test, and results obtained, are set 
forth in the following paragraphs. 

5. Regarding the general construction of the configuration a nozzle 
was embedded into the wall of a two inch Pipe. Likewise embedded in the 
wall of the pipe and axially aligned with the nozzle was a venturi tube. 

The adjacent openings of the nozzle and of the venturi tube were spaced 
apart 5/16 of an inch as described in the Church patent (see column 6, 
line 64). The two inch pipe was capped at one end and open to atmosphere 
at the other end thereby simulating the condition of Church's conduit 14, 
Attached to the end of the venturi tube which opened from the two inch 

Pipe was another length of two inch Pipe into which gas issuing from 
the venturi would flew. The pipe was normally open at its opposite end 
but was closeable by a valve located a distance from the venturi exit so 
that, when desired, back pressure could be built up in this pipe to simu- 
late a back pressure condition in Church's tube 10. High energy fluid was 
brought to the nozzle through a conduit attached to a valved source of com- 
pressed air. Venturi meters were located at the open end of each of the 
two pipe lengths above described. 

6. The opening of the venturi tube which was positioned adjacent 
the nozzle opening was of 0.60 inch diameter (see Church patent column 
6, line 65) and the opposite opening of the venturi tube was 0.546 inch 
diameter. (See Church patent column 6, line 66). The constricted throat 
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of the venturi was 0.436 inch diameter. (See Church patent column 6, line 
67). The length of the venturi tube and of the restricted venturi throat 
are not stated by Church. However, a "venturi tube" is a known, well 
defined device usually having a length of throat equal to 1/2 to 1 times 
the diameter of its opening. (See Chemical Engineers Handbook, Third 
Edition, by John H. Perry; McGraw-Hill Book Company, Inc., 1950). I 
chose a length of throat equal to the diameter of the venturi opening be- 
cause it would be more favorable to the induction of air than a smaller — 
length. The length of the venturi tube is not described by Church. Usu- 
ally such tubes have a connecting and contracting portion between opening 
and throat shaped as a frustum cone with a vertex angle of 25 to 30 degrees. 
(See Chemical Engineers Handbook, supra). Measurement of the vertex 
angle shown in Church's Figure 2 indicated approximately 20 degrees. 

I used vertex angles of both 20 and 25 degrees. Ina venturi tube 
the section downstream of the throat diverges from the throat diameter 
at a constant angle of 7 degrees or less. (See Chemical Engineer's 
Handbook, supra). I used an angle of 7 degrees. 

7. The nozzle used by me had a 1/4 inch throat flared to 0.40 ipch 
at its tip. (See Church column 6, lines 68, 69). Since Church does not 
state the distance between throat and tip I used between throat and tip a 
passage diverging at a constant total angle of 7 degrees, this being in my 
experience common practice. 

8. In testing I delivered high energy fluid to the nozzle at a gauge of 
100 pounds per square inch (See Church patent column 5, lines 56, 57) 
under steady flow conditions and obtained the following results: 

Venturi having vertex angle of 20 degrees 

(a) When the pipe into which the venturi. delivered ‘was open 
the amount of ambient fluid induced was about 16 percent of the 
volume of the high energy fluid. 

(b) As the open end of the pipe into which the ome delivered 
was constricted by the valve located in the pipe (thus simulating 

the back pressure of a filtering operation) the amount of ambient 

fluid induced decreased. 
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Venturi having vertex angle of 25 degrees 
(a) When the pipe into which the venturi delivered was open 


the amount of ambient fluid induced was about 23 percent of the 
volume of the high energy fluid. 

(b) As the open end of the pipe into which the venturi deliv- 
ered was constricted by the valve located in the pipe (thus simu- 
lating the back pressure of 2 filering operation) the amount of am- 
bient fluid induced decreased. 


/s/ Robert W. Duyckinck 


1 [These results are not comparative - ie - No test results available 
on applicant‘s device for comparison. Perhaps this “small” amount 
of induced fluid may be actually more than that induced in applicant's 
device] 


[Surat 5th day of May, 1958} 


2 [Applicant neither discloses nor claims any significant 
dimensions so that 2 comparison of the results using the nozzle, 
as recited in the appealed claims, with the specific reference 

nozzle would be meaningless in view of the infinite number of 
nozzles which could be selected in conformity with the broad 
language of the appealed claims. ] 
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98 IN THE UNITED STATES PATENT OFFICE 
BEFORE THE BOARD OF APPEALS 


In re Application of: Thomas V. Reinauer 
Serial No. 665,270 
Filed : June 12, 1957 APPEAL NO. 29371 


For : METHOD AND APPARATUS 
FOR FILTERING 


Division : 94 
APPELLANT'S BRIEF 


This is an appeal fromthe final rejection of claims 1 through 5, 8, 
9 and 10 of the above application. These claims are as follows: (Em- 
phasis supplied) 

1. In that method of filtering a gaseous fluid in which a normally 
established flow of said fluid is moved toward and through a permeable 
filter medium which defines, at least in part, the walls of a chamber 
having an ever-open opening through which the fluid passes during said 
flow, the improvement of maintaining filter medium permeability during 


said filtering by momentarily and simultaneously stopping said normal 


flow through said ever-open opening and reversing the direction of 
flow of fluid through said filter medium by periodically releasing a burst 
of a small volume of high energy gaseous fluid over the cross-sectional 
area of said opening and through said opening to induce passage through 


said opening of a larger volume of ambient fluid and to cause an abrupt 
momentary relative pressure rise in the down stream side of said filter 


medium and a short sudden reverse flow of fluid through the said filter 
medium. 

2. The method of claim 1 characterized by the fact that the volume 
of the burst of high energy gaseous fluid released is less than the volume 
of said chamber. 

8. The method of claim 1 characterized by the fact that the maxi- 
mum relative pressure rise incuced by release of said high energy fluid 
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takes place in less than one second. 

4. The method of claim 1 characterized by the fact that the maximum 
relative pressure rise induced by release of said high energy fluid takes 
place in less than one-fourth of one second. 

5. The method of claim 1 characterized by the fact that the energy 
of said high energy fluid is such that the time between release of said high 
energy fluid and the restoration of established flow through said filter 
medium and said mouth does not exceed one second. 

8. In a filtering apparatus for filtering a gaseous fluid, said apparatus 
essentially comprising a filtering area defined by walls at least a portion 
of which are composed of a permeable filter medium and a portion of 


which are shaped to define an ever-open opening for said area, a chamber 


defined by walls, a portion of which are shaped to define an opening for 
the passage of gaseous fluid therefrom, said chamber being positioned 
in communication with said filtering area to receive filtered gaseous 
fluid from the filtering area and means for establishing and maintaining 


a normal filtering flow of gaseous fluid through said filtering area, 
said chamber and said ever-open opening, a cleaning mechanism for 
said apparatus adapted to deliver high energy fluid to simultaneously stop 
and reverse said normal flow through said ever-open opening and to induce 
as a part of said reverse flow a volume of gas from said chamber larger 
than the volume of said high energy fluid, said cleaning mechanism es- 
sentially comprising means defining a point of release of high energy 
gaseous fluid having a directional component opposite the direction of 
said normal flow and an energy content greater than that of the gaseous 
fluid of normal flow, means for transmitting high energy fluid to said 
point of release, and means for abruptly and momentarily releasing said 
high energy fluid at said point of release, said point of release being located 
to release high energy fluid over the cross-sectional area of said ever- 


open opening, said chamber maintaining therein a volume of gaseous fluid 
in excess of the volume of the high energy gas momentarily released at 


said point of release by the release means and rendering it available for 
the inducing action of said high energy gaseous fluid. 
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9. In a filtering apparatus for filtering a gaseous fluid, said ap- 
paratus essentially comprising a filtering area defined by walls at least 
a portion of which are composed of a permeable filter medium and a 
portion of which are shaped to define an ever-open opening for said 

area, a chamber defined by walls a portion of which are shaped to define 
an opening for the passage of gaseous fluid therefrom, said chamber being 
Positioned in communication with said filtering area to receive filtered 

eous fluid from the filtering area, means for establishing and maintain- 

2 normal filtering flow of gaseous fluid through said filteri area, 
means shaped to facilitate an inductive flow of gaseous fluid from said 
chamber into and through said ever-open opening, a cleaning mechanism 
for said apparatus adapted to deliver high energy fluid to simultaneously 
stop and reverse said normal flow through said ever-open opening and to. 
induce as a part of said reverse flow a volume of gas from said chamber 
larger than the volume of said high energy fluid, said cleaning mechanism 
essentially comprising means defining a point of release of high energy 
gaseous fluid having a directional component opposite the direction of 
said normal flow and an energy content greater than that of the gaseous 
fluid of normal flow, means for transmitting high energy fluid to said 
point of release, and means for abruptly and momentarily releasing said 
high energy fluid at said point of release, said point of release being lo- 
cated to release high energy fluid over the cross-sectional area of said 
ever-open opening, said means for inducing inductive flow being positioned 
adjacent said ever-open opening and in the path of said reverse flow, said 
chamber maintaining therein a gaseous fluid in volume in excess of the 


volume of the high energy gas momentarily released at said point of re- 


lease by the release means and rendering it available for the induc- 

ing action of said high energy gaseous fluid. 

10. In a filtering apparatus for filtering gaseous fluid having a 
filtering area defined by walls at least a portion of which are composed 
of a permeable filter medium and a portion of which are shaped to define 
an ever-open opening for said area, and having means for establishing 
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and maintaning a normal filtering flow of gaseous fluid through said 
filtering area and said ever-open opening, a cleaning mechanism for 
said apparatus adapted to deliver high energy fluid to simultaneously 
stop and reverse said normal flow through said ever-open opening and 


to induce as a part of said reverse flow through said opening a larger 


volume of gas which is available to said ever-open opening comprising 
means defining a point of release of high energy gaseous fluid having a 


directional component opposite the direction of said normal flow through 
said opening and an energy content greater than that of the gaseous fluid 
of said normal flow, means for transmitting high energy fluid to said 
point of release, means for abruptly and momentarily releasing said 
high energy fluid at said point of release, said point of release being 
located adjacent said ever-open opening to release high energy fluid over 
the cross-sectional area of said opening, and means for maintaining a 
volume of gaseous fluid available adjacent said ever-open opening which 
volume is er than the volume of high ener: as momentarily re- 
leased. 


PI's Ex. 9 


eh — 


~ 


Aug. 27, 1957 H. CHURCH 2,804,168 
APPARATUS FOR FILTERING SOLIDS FROM GAS-SOLIDS SUSPENSIONS 
Filed July 26, 1951 3S Sheets-Shest 1 


| SSeS | 
FEB 2 1961 
MARAT Me nui, Us 


United States Court of Appeals 
For the 
District of Columbia Cireuit 


FLED FEB - 2 1961 
S Dey, 
COERK 


AcAaa 
wiGic? 


22 


16 


LETS LILPIRED 
VET LER PERT POPE LEON 


Z 


TITITIOT ID Ia Te aad 


o 
e. 


Ny 
\ 
NY 
‘\ 
NY 
‘\ 
NY 
NY 
N 
NY 
KY 
‘ 
NY 
‘ 
KY 
NY 
‘\ 
N 
‘\ 
‘ 
NY 
N 
N 
NY 
NY 
N 
\ 
Ss 


ARR R BAAR RS TRA ASE EEE 
\ Zy ANB 
SS 


NAn AAA ARR 


HOWARD CHURCH 


a 


: 
SY 

. 8 

N 


| LEEOTEE: 


, t 
SY 


POPPI LOL LEZD 


HOWARD CHURCH 


H. CHURCH 


: 
é 
: 


Pea didtiiitddiddda 


Aug. 27, 1957 | 


Pl's Ex. 9 


Aug. 27, 1957 H. CHURCH 2,804,168 
APPARATUS FOR FILTERING SOLIDS FROM GAS-SOLIDS SUSPEXSIOMS 
Filed July 26, 1951 


BALABQESae, BSS SESS 


o 8 NY 
Se} - Nspspsi 


MW 


Bee | 


Zh. 


uae 
II PP PLLA 


kT a a 


ISS 


QELESP ES ERO LLB SER 


is 
Z 


iz 


QSPIEES PES PECL EEERS ~ 


rs 
. 
N 
N 
N 
\ 
\ 
\ 
N 
\ 
N 
. 
N 
N 
N 
N 
N 
N 
X 
‘ 


A 


?. gi 
®Qeueesaraaueeuuayg 


LN LN LNA 


a3 HHA 


i BHU EE 
AL 


2,804,168 


Patented Aug. 27, 1957 


as it is possible to 
can be injected 


ium is cleaned periodically 
by quickly or suddenly in- 
the filter medium from 
The backwashing gas is 


rigid porous filter media, 
c , that is, directly into the down- 


for separating dust from metal 
for separating coal particle resi- 
invention, wherein gas-solids 
the filter under high pressure. 
through the filter medium for 


; Ht ih : 3! 
tiki ik iit iF Ah HH Hy 


a : alt | Hutt Ht 
i it tat Hid 


Sines 1 recs a me of ps tod me 


Hi it 
ath 
fad ) 


 agh 


vapor, 


25 of magnesia, 


eff- 
—_ 


: 
3 

g 
Pe) 
a 
: 
7p) 
z 


a 


| a 
Fina aa 


U 


4 


to increase the filter capacity, and to make the 


He ue aes HH Hey 
aie LG 
: | fF; : 3 


al 


TAURUS TL 

ee gelssey fe ul ie et i, 

fi Ht i ELE i ill Ht 
By 4333 F sage : ya Sgges asa 

i EL aE it if i : 

ue AI nay Hi snus 


* 


A 
annular shelf 17, 

tube 12,-and, 

from each venturi tube 12, is a 

Each of these features is pref- 


16 by means of an 


ated nod cnet ato supporting Bk 
above but spaced 


“Ths sappoctiog 


Hi 


a 
according 


temperatures ca 
invention will be 


Figures 1 to 4 of 


. 


referred design 
and nozzle combination whi 
block in combination with the filter tube 


section showing a Pp! 


a z HET a 
HE HH aga | quit ui 
ni nh ital 


baa 


ion is’ subwtentally the eamo. es 


rotation for a 
Ra SA 
. This is 


of the 
ibed above 


HUE ine Be aa tll tet ine 


ita é eh qa HET ke ) i rt ait uj 
i a il [i ni ci | : i . 


it ' at a4 ¥ 
. alii ik nue a 


Referring to Figure 3 


to 0.40 inch at the tip of the nozzle. During the filtration 


See ea iegacion ssetestacasie 
had an internal diameter of % inch which was flared out 
be carried out in a device as shown in Figure 5, wherein 
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of filtrate are readily obtained. 
gas tube 27, nozzle 


The flow of i 
43, etc., cam be accomplished by means 
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indicated by the same numerals as in the previous figures. 
In this embodiment, the blowback gas is i 

through inlet tube 31, controlled by a valve (not shown) 
which can be operated manually or automatically as de- 
scribed above, and filtrate flows away through conduit 32. 
Outflow of filtrate is controlled, manually or otherwise, 
by valve 33, in conduit 32. In operation, valve 33 is 
closed and blowback gas is rapidly introduced in an 
amount and under such pressure as to quickly increase 
the pressure within the filter cell to about 12 times that 
of the incoming feed suspension, whercby the filter is 
cleaned. This embodiment is suitable for the filtration 
of vaporized coal components, of the like. In still another 
mode of carrying out the invention, the blowback gas 
pressure is produced by effecting a small explosion within, 
or on the downstream side of, the filter cell or medium, 
as for instance by introducing a mixture of small amounts 
of gases explosively reactive into the downstream space, 
such as, for example, a mixture of air and light hydro- 
carbon or of air and hydrogen, which are ignited, for 
example, by the high temperature of the filtrate zone, or 
otherwise, if desired. ‘This mode of procedure is operable 
when the gas phase is not a reactive gas such as magnesium 


vapor. 

Various materials of construction may be used for the 
different parts of the apparatus, depending upon the 
chemical reactivity of the components of the suspension 
being filtered, the temperature of filtration, etc. When 
the apparatus is used for high temperature filtration, as, for 
example, in the filtration of suspended magnesia and car- 
bon from magnesium vapor diluted with hydrogen at 
temperatures of about 1400° F. to 1900° F., filter tube 10 
is preferably constructed of porous carbon having an effec- 
tive porosity of about 48 percent, and an average pore 
diameter of about 140 microns. Supporting block 11 is 
preferably constructed of consolidated graphite, nozzle 13 
and venturi-shaped tube 12 may be made of mild steel 
(nickel plated as a protection against carburization), ar 
of graphite, casing 16 and conveyor 18 may be made of 
stainless steel, and housing 22 is preferably made of a 
heat-resistant material such as refractory brick. 

Although the method and apparatus of the invention 
have been described in detail as applied to the filtration 
of suspended finely divided carbon and magnesia from 
magnesium vapor diluted with hydrogen, they are clearly 
generally applicable to the filtration of solids from any 
gas-solids suspensions, particularly at high temperatures, 
or where cither one or both phases of the suspension are 
corrosive or reactive toward ordinary materials of con- 
struction, or where substantially complete removal of 
solids is necessary; for instance, for the removal of solids 
from the vapor stream resulting from the gasification of 
coal wherein fincly divided coal is heated in a pebbic 
stove, together with steam and oxygen, at temperature of, 
preferably, at least 3000° F. (A method of gasification 
of coal is described in U. S. Bureau of Mines Report of 
Investigations 4733, issued November, 1950.) Residual 
dust, containing ash or non-combustible material, must 
be removed from the vapors issuing from the reaction or 
combustion zone. The method and device of this inven- 
tion are useful for removal of such dusts. This method 
and device are also uscful for removing very small solid 
particles from the vapors or gases issuing from a zone 
wherein finely divided coal, in fluidized state, is heated 
at not over about 1000° F., preferably from 800° F. to 
900° F.. to produce finely divided chars and to vaporize 
cff the volatile constituents including tars, pitches and 
the like. 

Among the principal advantages of the method anc ap- 


paratus of this invention arc their usefulness in high @ 


temperature filtration operations. The present method 
and apparatus function at temperatures as high as 2000° 
F. Furthermore, no moving parts necessitating high re- 
pair and maintenance costs, are employed in one embodi- 
ment of the apparatus in contact with material likely to 


solids from the gaseous 

The terms “gas” and “gases” as used herein are in- 
tended to include vapors as well as gases. 

This application is a continuation-in-part of my co- 
pending application, Ser. No. 4,996, filed January 29, 

5 1948, and now abandoned. 

I claim: | 

1. An apparatus for filtering solids from gases, com- 
prising a porous filter unit, an outlet conduit for con- 
ducting filtered gas away from the filter unit, i 
conduit interposed between connecting said 


backwashing conduit is adapted to deliver 
° > fui 


ing operation. | 
2. An apparatus of the type defined in claim 1 
the porous filter unit is porous carbon. ' 

3. An apparatus for continuously filtering 
gases, comprising a plurality of porous filter units, means 
for continuously feeding gas-solids suspensions toward 
thé exteriors of said filter units, a common outlet con- 
duit for conducting filtered gas away from said filter units, 
a separate venturi conduit interposed between and con- 
necting each filter unit with said common outlet conduit 

washing conduit arranged 


a venturi conduit interposed between 

filter unit with said outlet conduit and 

conduit arranged transversely to said outlet 

aligned with but spaced from said venturi conduit 

open communication with said outlet i 

duits, whereby said backwashing conduit is 

deliver a surge of gas to and through said filter unit op- 

positely to the flow of gas toward the exterior 

of said fitter unit during the normal filtering operation. 
6. An apparatus of the type defined in claim 5 wherein 

means are provided for collecting and removing said 

solids. : 

mn 7. An apparatus for filtering solids from gases com- 

a5 prising the combination of a casing having an inlet and 
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cell being closed at one end and having an 
crore substantially centrally disposed in the 
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10. Apparatus of the type defined in claim 9 wherein 
said porous filter cell is a tube. 


11. Apparatus of the type defined in claim 9 wherein 
an ee 
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[ Filed Feb. 2, 1961] 


COMPARISON OF ORIGINAL APPLICATION OF 
HOWARD CHURCH, Serial No. 4,996, filed 
January 29, 1948, and the CONTINUATION-IN- 
PART APPLICATION Serial No. 238,595, filed 
July 26, 1951, for which UNITED STATES PATENT 
No. 2,804,168 WAS GRANTED August 27, 1957. 


[NOTE: Matter which has been stricken 
appeared in the original application but did not 
appear in the continuation-in-part application. 
Underscored matter appears for the first time 
in the continuation-in-part application. Matter 
which is neither stricken nor underscored is 
common to both applications. The claims which 
are reproduced here are those which were allowed 
and which appear in Patent No. 2, 804,168. These 
claims were allowed in the original and in the con- 
tinuation-in-part applications. Other claims, 
which were not allowed in either or both applica- 
tions, are not reproduced here. ] 


METHOD-OF APPARATUS FOR FILTERING 
SOLIDS FROM GAS-SOLIDS SUSPENSIONS 


This invention relates to a method and apparatus for filtering 
suspended solids from gases and vapors. It has particuiar relation to 
the method and means for removing finely divided solids from suspensions 
of the same in vapors and gases, and the method and means for purging 
the filter medium employed in filtration. 

It is well known that in filtration operations, including those 
wherein solids are removed from gases and vapors in which they are 
entrained, the filter medium becomes coated with solid particles with 
resultant elogging- ef the-mediaunr decrease in efficiency or even stoppage 
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of the filtration. Some of the-se particles lodge in the pores or gas. 
passages of the filter medium, and the rest of them form a compact 
filter cake which rapidly builds up on the surface of the filter. If fil- 
tration is to continue, the pores and surface of the filter medium must be 
freed of these separated solids from time to time. 

A method which is generally used for achieving this objective in- 
volves the use of a backwashing operation. In this operation, a portion 
of the gaseous filtrate / or of a separate backwashing gas / is forced 
back through the filter medium to blow the solid particles out of the 
pores of the filter and to dislodge the tightly-packed filter cake from the 
surface of the filter. 

In the performance of this backwashing operation when employing 
gaseous filtrate as the backwashing medium, the flow of the gaseous feed 
suspension to the filter apparatus is controlled by the use of mechanical 
valves whereby flow thereof is shut off immediately before the filtrate 
is forced back through the filter. When a separate backwashing gas is 
used the filtrate line leading from the filter is also shut off by mechanical 
valves just before the backwashing operation is started. 

Although backwashing by these methods may effectively cleanse the 
filter, considerable difficulty is experienced in connection with the 
mechanical valves that are required to frequently open and close the feed 
line and the filtrate line. As the quantity of material to be filtered in- 
creases, the operation naturally becomes more complex and generally 
requires a greater number of valves. After extended use, the valves 
in the feed lines frequently begin to leak and are useless, due to the 
effects of dust erosion or dust deposition / or both / on the valve face 
and walls. When, in addition, the feed suspension contains reactive 
components, these valve difficulties are an even greater problem. Thus, 
in spite of the potential efficiency of the prior art backwashing operation, 
the actual efficiency is not great because it is often impossible to pre- 
vent leakage and maintain -sharp separations between the feed suspension, 
the filtrate, and the backwashing gas during the filtration and backwashing 
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operations. 


The filtration methods of the prior art, largely because of the 
valve difficulties pointed out above, cannot be used for high temperature 
filtrations especially, such as the filtration of suspended solids from 
vapors. The disadvantages are increased due to the greater erosion 
more eorresive- and more corrosive greater erosion effects of ma- 
terials handled in the high temperature operation. This is especially 

the case when the vapor is that of a substance of- having a very 
high boiling temperature, such as a vaporizable metal. 

In the production of magnesium by the carbothermic reduction 
method, for example, it is necessary to refine the carbothermic mag- 
nesium dust / which contains finely divided magnesium, magnesium 
oxide, carbon and minor impurities. An average chemical analysis of 
the condensed dust product from the carbothermic reduction process (as 
described, for instance, in Hansgirg, U.S. 1,884,993) shows about 50% 
Mg (or usually between 35% and 65%), about 19% carbon and about 31% 
inert materials, principally MgO. There are usually about 5% Mg as the 
carbides, traces of sodium metal, and small amounts of Ca, Al and Si 

carbides. All of these materials have ultimate particle sizes below the 


resolving power of the microscope, being less than one micron diameter. 
Electron microphotographs reveal agglomerates as large as several 
microns in diameter and ultimate particles in the neighborhood of 0.1 


micron. In one method of refining the- such magnesium containing 
dust, it is heated to vaporization temperatures in the presence ofa 
stream of inert gas to produce a mixture of gas and magnesium vapor, 
containing suspended- in suspension the submicronic particles of mag- 
nesia, -and- carbon / ‘These suspended-particles-are not-readily-settled 
fromthe gaseous phase -from which they-must-be separated-at-high tem- 
peratures. and other non-volatilizable constituents. These particles 


form quite stable suspensions and separation by settling is not a@ prac- 
ticable operation. It has been proposed to recover the magnesium by 


fractional condensation or liquefaction of the metal from such suspensions. 
but contamination is appreciable. It is desired to filter off the contaminants 
iP eA 
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metal) in the vapor phase. Obviously at these temperatures and rapid 
rates of flow of the gases, vapors, and solids, coupled with the inherent 


erosive and corrosive nature of such materials, mechanical valves es- 
pecially in the feed, and also in the filtrate, lines would wear and leak 
badly after relatively little use, so that they are impractical, and a 
filtration method, for use with such material, is desired which is not 
dependent upon such mechanical devices. Such a method is also de- 


sired in removing non-volatile components from gasified or vaporized 
components of coal, to avoid water-washing and subsequent treatment 


steps, or the less efficient cyclonic recovery method. 

Bearing-in-mind-the disadvantages ofthe prior art-filtration 
methods,-it- It is an object of the present invention to provide a method 
and-apparatus- for the filtration of suspended solids or dusts from gases 
at high temperatures. It is an additional object of the present invention 
to provide an efficient and continuous method -end apparetus- for the 
substantially complete filtration of finely-divided-selids-from-gaseous- 
suspensions.--H-is e-partioular-object-of the present-invention te-provide- 
an-efficient-and continuous method and-apparatus for-the-substantiahy- 
eomplete-filtration ef- submicronic particles of magnesia and carbon 
from suspension in a gaseous mixture of magnesium vapor and hydrogen. 
4-6 Still further objects is-are to provide an efficient method -and 
a-durable-apparatus- for separating dust from metal vapors / , and 
such method for separating coal particle residues from gasified coal 
components. 

According to the present invention, wherein gas-solids suspensions 
are filtered through suitable- rigid porous filter media, the surface of 
the filter medium is cleaned periodically during the filtration operation by 
quickly or suddenly injecting a-suitable- backwashing gas -back through 
the filter medium from time to time, or at intervals. The backwashing 


gas is injected into the filter, that is, directly into the downstream 
filter zone adjacent the filter under high pressure, in some embodiments 


Pl's Ex. 39 


103 


preferably the- maximunr pressure-tolerated-by the-filter,-and-for- short 
time -intervals,--whieh-are- under a pressure of at least six times the 


pressure of the incoming gas-solids suspension and suitably under a 


pressure of from 6 to 30 times the pressure of the incoming suspension. 


The backwashing gas is passed through the filter medium for short time 
intervals, preferably as short as it is possible to make them. The back- 
washing gas is-alse- can be injected through a nozzle and Venturi tube 
arrangement without at any time stopping the flow of gas-solids suspension 
into the filter apparatus by any external means. It is preferred that the 
backwashing gas be introduced in a quick, violent surge and for a time 

not over 1/10 second. The entire backwashing operation is- can thus be 
carried out without requiring the use of any mechanical valves in contact 
with either the feed suspension -or+the-filtrate. In other words, the 
backwashing gas is introduced and directed toward and through the filter 
medium in a reverse direction, while contemporaneously or simultaneously 
the gaseous suspension is introduced into the apparatus and is allowed 

to, or continues to, flow toward the filtration zone or the filter medium 
surface. 


The backwashing gas is introduced in a quick, violent surge whereby 


the cake of solids deposited on the surface of the filter is ruptured and 
dislodged. As stated above, the filtered solids deposit in the pores 

of the filter medium or between the particles thereof forming a bridge 

across the pores and tending to shut off the forward flow of the gaseous 


component. Apparently, the introduction of a quick, violent surge of 
backwashing gas imposes stresses which rupture these bridge s of de- 
posited solids and also the filter cake which extends beyond the surface 
of the filter, thereby cleaning out the pores and dislodging the filter cake. 
According to the present invention, high instantaneous backwashing gas 
pressures are applied. This can be accomplished in various ways. For 
example, a small, sharp explosion on the downstream side of the filter 
medium sets up a shock wave serving to dislodge the filter cake. This 
can be effected conveniently in a filter device wherein small charges of 


air and of an explosively combustible gas are introduced on the downstream 
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side and enabled to react. This manner ofoperation is useful only where 
the vapor being filtered is not itself explosive or highly combustible. In 
another embodiment of the invention, the attached drawing, Figures 1 

to 4, shows an apparatus which is excellently suited to the introduction 


of the backwashing gas in a quick, violent surge and under the desired 
pressure relationships to effect cleaning of the filter and dislodging of 
the filter cake. Figure 5 shows another means of applying a sudden 

of 

It is an advantage of the present process that the filter medium or 
a portion thereof can be cleaned, and the filter cake dislodged, without 
mechanically stopping or interrupting the forward flow of incoming feed 


suspension or, in some embodiments, of the filtrate gas or vapor. In 


an installation where several filter cells are employed, for example, in 


one filtering zone, one cell can be cleaned at a time by the present 
method, while the flow of suspension into the zone continues and the 
filtrate continues to flow through the other filter cells and away from the 


zone. Likewise, in some embodiments, where only one filter is employed, 


the violent surge of backwashing gas can effect the desired cleaning while 
suction continues to be applied, which normally produces the flow of the 
suspension and filtrate; or alternatively, while pressure continues to be 
applied to effect this flow. It is a further advantage that gas and vapor 
suspensions at higher temperatures can be filtered by the present method. 


The- method-and-apperatus- of the-invention wilt -be better under- 
stood dby- referenee-to-the accompanying drawings;-in-which- An ap- 


paratus according to this invention and one preferred mode of carrying 
out the method of the present invention will be explained below, with 


reference to Figures 1 to 4 of the annexed drawings, wherein Figure 1 is 


a vertical cross-sectional view of a single filter unit, showing the filter 
housing, the filter casing, the mounting of the filter assembly inside the 
filter casing and the solids removal screw-conveyor; 

Figure 2 is a detail fragmentary view in vertical cross-section 
showing a preferred design for the Venturi tube and nozzle combination 
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which is mounted in a supporting block in combination with the filter tube 
and the vapor outlet tube; 

Figure 3 is a vertical cross-sectional view, corresponding to that 
of Figure 1, but showing a modified apparatus containing a battery of 
filter units connected in parallel to increase the filter capacity, and to 


make the operation more fully continuous; 

Figure 4 is a cross-sectional view taken on line 4--4 of Figure 3, 
looking downward, showing the parallel arrangement of the filter tubes 
and the manifold arrangement of the communicating vapor channels, and 

Figure 5 is a vertical cross-sectional view of a further modifica- 
tion. 

Referring to Figure 1 of the drawings, a porous cylindrical tube 
10, closed at the bottom, is centrally threaded and cemented at its open 
top portion into a channeled, cylindrical supporting block 11. Similarly 
fastened into supporting block 11 is an ejector nozzle 13, a Venturi tube 
12 and an effluent vapor tube 14, all of which are in open communication 
through channel 15. Tube 10, nozzle 13, and Venturi tube 12 are 
preferably arranged in coaxial relationship with each other, as shown, 
and the nozzle 13 and the Venturi tube 12 are threaded or slidably fitted 
into block 11 so that the gap between them, across channel 15, can be 
increased or decreased for proper functioning in various applications and 
under different operating conditions, as will be more fully described later. 
Nozzle 13 is provided with an inlet tube 27, which may be integral with 
the nozzle portion or may be a separate tube suitably joined to the nozzle. 
Nozzle 13 is also provided with constricted outlet 13a which is of smaller 
internal diameter than outlet 12a of Venturi tube 12. 

The supporting block 11 is supported within cylindrical casing 16 
by means of an annular shelf 17. Cylindrical casing 16 is tightly closed 
at the top cover 28, and at the bottom it communicates with screw con- 
veyor 18 through the funnel-shaped open-ended bottom 19. The entire 
casing 16 is supported centrally within a cylindrical housing 22 by means 
of an annular shoulder flange 23. Inlet tube 20 communicates with the 
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interior of the lower portion of casing 16 through opening 21; 
tube 20 being disposed tangentially to bottom 19 at the opening 21 so as 
to set up a tangential spiral flow of gas in casing 16. Bottom 19 com- 
municates with conveyor 18, which in turn communicates with solids 
discharge pipe 26. Housing 22 supports and houses casing 16 and serves 
as an oven when hot gases are introduced through opening 24, passed 
around casing 16, and withdrawn through opening 25. Housing 22 is 
preferably of refractory materials and serves as an insulator when the 
filter is in use. 

Figure 2 shows in detail different and preferred design of venturi 
12 and nozzle 13. Both venturi tube 12 and nozzle 13 are threaded to 
permit ready adjustment of the space between their respective outlets 
12a and 13a. A hardening cement may be used on the threads to hold 
these parts in fixed position after they are properly adjusted. Outlet 
13a of nozzle 13 is flared outwardly from a constricted neck or throat 
portion 13b. The internal diameter of flared inlet 13a is smaller than 
that of venturi outlet 12a. 

Referring to Figures 3 and 4 of the drawings, a plurality of spaced 
filter tubes 10, each of which is similar to the single filter tube 10 of 
Figures 1 and 2, are similarly threaded and cemented into supporting 
block 11. Each of the tubes 10 is provided with a venturi tube 12, and, 
located above but spaced from each venturi tube 12, is a co-operating 
nozzie 13. Each of these features is preferably of the same construction 
as the corresponding features of the apparatus shown in Figures 1 or 2. 
The several filter tubes 10, venturi tubes 12, and nozzles 13 are in 
open communication through main channel 15 and side channels 15a. 

These channels are conveniently formed by drilling holes inward 
from the sidewall of supporting block 11. The open ends of side chan- 
nels 15a are plugged by threaded plugs 29, as shown, and outlet tube 14 
is threaded into the open end of main channel 15. Supporting block 11 
is supported on annular shelf 17, and the entire assembly thus described, 
including casing 16, is also housed in a suitable housing (not shown) in 
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the same manner as shown in Figure 1. 
[NOTE: Paragraph now located at A 
was located in this position 
in original application. ] 

In operation, In operating according to the mode of procedure 
wherein the devices of Figures 1 to 4 are particularly useful and re- 
ferring to Figure 1, the gas-solids suspension is introduced through tube 
20 into casing 16 at point 21 in a direction tangential to the periphery of 
funnel section 19 of the casing. By introducing the suspension in this 
manner at a point below the bottom of tube 10, the suspension is prevented 
from impinging directly on the tube and some of the larger suspended 
particles are separated from the suspension by means of centrifugal ac- 
tion. The gas phase of the suspension is forced through the pores or 
gas passages of tube 10 by maintaining a sufficient pressure differential 
across its walls. This gas phase or filtrate passes freely through ven- 
turi tube 12, channel 15 and out through outlet tube 14 for condensation 
or whatever other further processing is required. During normal 
filtering operation, because of the constricted opening 13a in nozzle 13, 
there is little or no tendency for filtrate to diffuse into nozzle 13. 

During filtering, the filtered solids build up and tend to ‘form a 
filter cake on the outer walls of tube 10 as the gas filtrate passes from 
the inside of tube 10 through venturi tube 12 into channel 15 and out 
through tube 14. This filter cake continues to build up on the outer 
walls of tube 10, and because of its resistance to flow of the gaseous 
filtrate, if allowed to continue to form, wil! in time completely block 
the passage of gas through the filter medium. 

To prevent this from happening, the accumulating cake of filtered 
solids is dislodged and caused to drop to the bottom of casing 16 and inio 
the inlet end of screw conveyor 18, by periodically introducing into 
tube 10, through nozzle 13 and venturi tube 12, a sharp blast of gas at 
a pressure appreciably greater than that on the outer wall of tube 10. 
This may-be is accomplished in this embodiment by passing gas at the 
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required pressure into tube 27. Nozzle 13 and venturi tube 12 are 
positioned reiative to each other so as to direct the gas blast through 
venturi tube 12 and simultaneously produce a momentary suction on the 
filtrate stream in tube 14. This effect is achieved by properly adjusting 
the width of the gap between the bottom of nozzle 13 and the top of 
venturi tube 12, and by having nozzle outlet 13a of smaller diameter than 
venturi outlet 12a.. The width of this gap across channel 15 will depend 
upon, among other factors, the design of nozzle 13 and venturi tube 12. 
In any case, it is preferably adjusted to give a maximum backwash 
pressure and rate of backwash flow through filter tube 10, in keeping 
with the strength of the tube. The most efficient backwashing is ac- 
complished by applying the backwashing gas at the highest pressure that 

the apparatus will safely withstand and for the shortest possible 
time. For the apparatus described above, the optimum backwash pres- 
sure and time were found to be about 100 pounds per square inch gage 
and about 0.086 second, respectively. 

After nozzle 13 and venturi tube 12 are properly adjusted, it is 
not necessary to shut off mechanically either the stream of suspension 
being fed to the filter, or the stream of filtrate being withdrawn from the 
filter during the short backblow period. There is a slight momentary 
compression of the feed suspension inside casing 16 and inlet tube 20, 
while the backbiow gas is forced into tube 10, and a simultaneous, slight 
reduction in the pressure of the filtrate stream in tube 14, due to 
venturi action; but the increase in pressure in tube 20 and the reduction 
in pressure in tube 14 are both very slight, and of only momentary dura- 
tion, when the apparatus is properly adjusted as described above. Be- 
cause only relatively small amounts of backwash gas are used, the 
progress of the filtration is substantially continuous and relatively high 
throughflows of filtrate are readily obtained. 

The flow of backwashing gas through tube 27, nozzle 13, etc., 
may can be accomplished by means of any of several quick-acting 
mechanical valves well known in the art, which may be manually operated 
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but are preferably automatically operated by suitable electrical timing 
equipment also well known in the art. 
Referring to Figures 3 and 4, the operation of this embodiment of 
the invention is substantially the same as described above except that 
in this embodiment filtration proceeds continuously. Each filter tube 10 
is backwashed in rotation for a short period of time without in any way 
interrupting the filtration taking place in all of the other filter 
tubes. This is accomplished by virtue of the venturi action described 
above which avoids a pressure effect in channels 15 and 15a and actually 
produces a slight suction in aid of filtration through the tubes other than 
the one being backwashed. The flow of backwashing gas may- can be 
accomplished manually or automatically by suitable electrical timing 
apparatus, as explained above with reference to Figure 1; suitable valves 
and timing equipment for the purpose being well known in the art. 
For-the purpose-ef more -clearly -ilustrating the-methed-and ap- 
paratus of -the-invention; -it-is-deseribed below-as-epplied-to-the filtration- 
ef suspended-selide-from-a-mixtire of-magnesium vapor-and-hydroges 
earrier gas-produeed-in-the refinement -of ea rbethermie -~magnesium dust. 
The following specific example illustrates more clearly a preferred 
mode of carrying out the method of the invention, wherein the gas-solids 
suspension is filtered and the filter medium surface is cleaned by a 
violent surge of backwashing gas, in the apparatus as described above. 


The gas-solids suspension to be filtered is obtained by vaporizing m mag- 


nesium metal, in a hydrogen atmosphere, from saan carbothermic 
dust, as described hereinabove. 


-EXAM®LE- 

-A- The suspension, comprising about 50% by volume of hydrogen 
and 50% by volume of magnesium vapor, and a solids phase of about 
0.032 pounds of suspended solids (eensisting-of containing about 50% 
carbon and about 50% magnesia by weight) per standard cubic foot of the 
gas phase, and having particles of average diameter of about 0.2 micron, 
was filtered in an apparatus of the type described in connection with 
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Figures 3 and 4 above. The filtrate of magnesium vapor and hydrogen 

produced was substantially free of solids. During the filtration 
through a battery of nine filter tubes, the gauge pressure of the suspension 
in the feed line 20 was maintained at about 115 inches of water (about 4 
Ibs. per sq. in.) andthe gauge pressure of the filtrate in line 14 was 
about 15 inches of water (about 0.5 Ib. per sq. in.); thus the pressure 
differential across the filter was about 100 inches of water (about 3.5 
Ibs. per sq. in.). The filter tubes used were composed of porous carbon 
having effective porosities of about 48 percent and average pore diameters 
of about 140 microns. Their overall diameters and lengths were 4 
inches and 32.5 inches, respectively, their internal diameters and wall 
thicknesses were 2 inches and 1 inch, respectively, and their effective 
internal volumes were about 0.144 cubic foot. Each filter tube was 
backwashed once every 114 seconds in rotation, for a period of about 
0.1 second by the use of a volume of backblow hydrogen approximately 
equal to that of the filter tube, and at a pressure of 100 pounds per 
square inch gauge, or about 115 pounds per square inch, absolute. The 
packblow hydrogen was introduced into tube 27 through a quick-opening 
solenoid valve situated outside the filter casing and actuated by periodic 
electrical impulses from a timer switch. The hydrogen backblow gas 
used contained less than 0.05% oxygen by volume to avoid plugging the 
inner wall of the tube with a deposit of magnesium oxide. The gap be- 
tween the top of venturi tube 12 and the bottom of nozzle 13 was about 
5/16 inch. The venturi tube had an internal diameter of about 0.60 inch 
at its inlet and 0.546 inch at its outlet end, which was constricted to 
about 0.436 inch at the mid-point of the tube, and the nozzle had an in- 
ternal diameter of 1/4 inch which was flared out to 0.40 inch at the tip 
of the nozzle. During the filtration the filter casing 16 was heated to a 

temperature of about 1950° F. by passing hot flue gases through 
the refractory brick housing 22, as previously described. 

In an alternative mode of operation, the filtration can be carried 
out in a device as shown in Figure 5, wherein 10 is the porous, rigid 


out in a device as shown mi * SS 


Pl's Ex. 39 


111 

filter cell and other like parts are indicated by the same numerals as in 
the previous figures. In this embodiment, the blowback gas is intro- 
duced through inlet tube 31, controlled by a valve (not shown) which can 
be operated manually or automatically as described above, and filtrate 
flows away through conduit 32. Outflow of filtrate is controlled, manually 
or otherwise, by valve 33, in conduit 32. In operation, valve 33 is closed 
and blowback gas is rapidly introduced in an amount and under such 
pressure as to quickly increase the pressure within the filter cell to 
about 12 times that of the incoming feed suspension, whereby the filter 
is cleaned. This embodiment is suitable for the filtration of vaporized 
coal components, or the like. In still another mode of carrying out the 
invention, the blowback gas pressure is produced by effecting a small 
explosion within, or on the downstream side of, the filter cell or 
medium, as for instance by introducing a mixture of small amounts of 
gases explosively reactive into the downstream space, such as, for 
example, a mixture of air and light hydrocarbon or of air and hydrogen, 
which are ignited, for example, by the high temperature of the filtrate 


zone, or otherwise, if desired. This mode of procedure is operable 
when the se is not a reactive gas such as esium vapor. 


( ~ Various materials of construction may be used for the dif- 

( ferent parts of the apparatus, depending upon the chemical reac- 

( tivity of the components of the suspension being filtered, the 

( temperature of filtration, etc. When the apparatus is used for high 

( temperature filtration, as, for example, in the filtration: of suspended 

( magnesia and carbon from magnesium vapor diluted with hydrogen 

( at temperatures of about 1400° F. to 1900° F., filter tube 10 is pre- 

( ferably constructed of porous carbon having an effective porosity of 

( about 48 percent, and an average pore diameter of about 140 microns. 

( Supporting block 11 is preferably constructed of consolidated graphite, 
( nozzle 13 and venturi-shaped tube 12 may be made of mild steel (nickel 
( plated as a protection aga‘nst carburization), or of graphite, casing 16 
( andconveyor 18 may be made of stainless steel,and housing 22 is preferably 
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made of a heat-resistant material such as refractory brick. 

Although the method and apparatus of the invention have been de- 
scribed in detail as applied to the filtration of suspended finely divided 
carbon and magnesia from magnesium vapor diluted with hydrogen, they 
are clearly generally applicable to the filtration of solids from any gas- 
solids suspensions, particularly at high temperatures, or where either 
one or both phases of the suspension are corrosive or reactive toward 
ordinary materials of construction, or where substantially complete 
removal of solids is necessary; for instance, for the removal of solids 

" from the vapor stream resulting from the gasification of coal wherein 

finely divided coal is heated in a pebble stove, together with steam and 
oxygen, at temperature of, preferably, at least 3000° F. (A method of 
gasification of coal is described in U.S. Bureau of Mines Report of In- 


vestigations 4733, issued November, 1950.) Residual dust, containing 
ash or non-combustible material, must be removed from the vapors 


issuing from the reaction or combustion zone. The method and device 
of this invention are useful for removal of such dusts. This method 


and device are also useful for removing very small solid particles from 
the vapors or gases issuing from a zone wherein finely divided coal, in 
fluidized state, is heated at not over about 1000° F., preferably from 


800° F. to 900° F., to produce finely divided chars and to vaporize off 
the volatile constituents including tars, pitches and the like. 


Among the principal advantages of the method and apparatus of 
the this invention is- are their -appleability usefulness in high 
temperature filtration preblems operations. Whereas-the-highest- 
temperature-at-which-clder filters,- such-as-bag filters; -for-exampile; 
have-been able to-functian-has been- in the-neighborhood-ef about -G00- F-, 
the The present method and apparatus function -s-perfectly- at 
temperatures as high as 2000° F. Furthermore, no moving parts 
necessitating high repair and maintenance costs, are employed in one 
embodiment of the apparatus in contact with material likely to clog the 
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moving parts, or to overheat or corrode them. ~And-the-method,-sinee 
it Since the method does not depend upon reduced pressures for its 
operation, eliminates- it enables also elimination of the use of ex- 
pensive vacuum pumps and auxiliary equipment frequently required by 
prior art methods. The method and epperetus-of-the invention-have 
aise been-found+e-be device are applicable +o- in separation -prob- 
jems- operations where centrifugal cyclone separators and electro- 
static precipitators +ere are found to be unsatisfactory because 
they -did- do not effect a sufficiently complete separation of puspended 
solids from the gaseous phase. 

The terms "gas" and "gases" as used herein are intended to in- 
clude vapors as well as gases. 

This application is a continuation-in-part of my copending appli- 
cation, Ser. No. 4,996, filed January 29, 1948, and now abandoned. 


I claim: : 

1. An apparatus for filtering solids from gases, comprising a 
porous filter unit, an outlet conduit for conducting filtered gas away 
from the filter unit, a venturi conduit interposed between and connecting 
said outlet conduit with said porous filter unit and a backwashing con- 
duit arranged transversely to said outlet conduit and aligned with but 
spaced from said venturi conduit, said backwashing conduit also being 
in open communication with both said outlet and venturi conduits whereby 
said backwashing conduit is adapted to deliver a surge of gas to and through 
said venturi conduit and toward the filter unit oppositely to the flow of 
gas toward the exterior surface of said filter unit during the normal 
filtering operation. 

2. An apparatus of the type defined in claim 1 wherein the porous 
filter unit is porous carbon. 

3. An apparatus for continuously filtering solids from. gases, com- 
prising a plurality of porous filter units, means for continuously feeding 
gas-solids suspensions toward the exteriors of said filter units, a com- 
mon outlet conduit for conducting filtered gas away from said filter 
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units, a separate venturi conduit interposed between and connecting each 


filter unit with said common outlet conduit and a separate backwashing 
conduit arranged transversely to said outlet conduit and aligned with but 
spaced from each of said venturi conduits, each backwashing conduit 
also being in open communication with said common outlet conduit and 
the individual venturi conduit aligned with the said backwashing conduit 

whereby each backwashing conduit is adapted to independently de- 
liver a surge of gas to and through the venturi conduit aligned therewith 
and toward a filter unit oppositely to the flow of gas toward the exterior 
surface of said filter unit during the normal filtering operation. 

4. An apparatus of the type defined in claim 3, wherein each of the 
said venturi conduits is coaxial with its cooperating backwashing conduit, 
and the outlet opening of said backwashing conduit is of lesser internal 
diameter than that of its cooperating venturi conduit. 

5. An apparatus for filtering solids from gases comprising the 
combination of a casing having an inlet and an outlet, a supporting block 
mounted within said casing, said supporting block also being provided 
with an outlet conduit in open communication with said last mentioned 
outlet, at least one filter unit suspended from said block, a venturi 
conduit interposed between and connecting said filter unit with said 
outlet conduit and a backwashing conduit arranged transversely to said 
outlet conduit and aligned with but spaced from said venturi conduit and 
in open communication with said outlet and venturi conduits, whereby 
said backwashing conduit is adapted to deliver a surge of gas to and 
through said filter unit oppositely to the flow of gas toward the exterior 
surface of said filter unit during the normal filtering operation. 

6. An apparatus of the type defined in claim 5 wherein means are 
provided for collecting and removing said solids. 

7. An apparatus for filtering solids from gases comprising the 
combination of a casing having an inlet and an outlet, a supporting block 

mounted within said casing, said supporting block also being pro- 
vided with an outiet conduit in open communication with said first 
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mentioned outlet, a plurality of filter units suspended from said block, 
a separate venturi conduit interposed between and connecting each filter 
unit with said outlet conduit, a plurality of backwashing conduits each 
one of which is arranged transversely to said outlet conduit while being 
aligned with an individual venturi conduit and a filter unit, each back- 
washing conduit also being in open communication both with said outlet 
conduit in said block and the individual venturi conduit aligned with said 
backwashing conduit, whereby each backwashing conduit is adapted to 
independently deliver a surge of gas to and through the venturi conduit 
aligned therewith and toward a filter unit oppositely to the flow of gas 
toward the exterior surface of said filter unit during the normal filtering 
operation. 


8. In an apparatus for filtering solids from suspensions in gases 


wherein an inlet conduit is provided for introducing the gases to a filter 
unit and an outlet conduit is provided for withdrawing the filtered gases 
away from the said unit, the combination of a venturi tube interposed 
between and connecting said outlet conduit with said filter unit and a 
backwashing conduit arranged at an angle to said outlet conduit and 
aligned with and spaced from said venturi tube, said backwashing con- 
duit being at all times in open communication with both said outlet 
conduit and venturi tube whereby said backwashing conduit is adapted to 
deliver a surge of backwashing gas to and through said venturi tube and 
toward the filter unit without seriously disturbing the contemporaneous 
counter flow of gas toward the outside surface of said filter unit during 
normal filtering operations. 

9. An apparatus for filtering solids from suspensions in gases 
comprising a filter casing containing an inlet tube and an outlet tube, an 
axially elongated porous filter cell, said filter cell being closed at one 
end and having an outlet aperture substantially centrally disposed in 
the other end and at an angle to said outlet tube, a venturi tube disposed 
in said outlet aperture in said cell and in open communication with said 
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outlet tube, a backwashing conduit axially aligned with and spaced from 
said venturi tube, said backwashing conduit being at all times in open 
communication with said outlet tube and said venturi tube, whereby 
said backwashing conduit is adapted to deliver surges of gas through 
said venturi tube and into said filter cell oppositely to the normal flow 
of gas toward the exterior surface of said filter cell during normal 
filtering operations. 

10. Apparatus of the type defined in claim 9, wherein said porous 
filter cell is a tube. 


11. Apparatus of the type defined in claim 9, wherein said porous 
filter cell is a carbon tube. 
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EXCERPTS FROM DEFENDANT'S EXHIBIT 2 


U. S. DEPARTMENT OF COMMERCE 
Patent Office 


Washington 
Paper No. 18 
In re application of 


Thomas V. Reinauer 


Ser. No. 665,270 

Filed June 12, 1957 

For METHOD AND APPARATUS FOR 
FILTERING 


) 

) 

: Appeal No. 29371 

) Before the Board of Appeals 
) 


Attorneys for 
Applicant: Bolger, Mawhinney, Mawhinney and Keith for Appellant 


[ Mailed Feb. 2 - 1960 
DIV. 94] 


Examiner's Answer 


This is an appeal from the final rejection of claims 1, 2, 3, 4, 5, 
8, 9 and 10 which are all the claims in the case. 
Except for the insertion of a comma after "therefrom" in line 8 
of copied claim 9 the copy of the appealed claims appearing on pages 
1-5 of applicant's brief is correct. 
The reference of record relied on is: 


Church 2,804, 168 Aug. 27, 1957 
(filed July 26, 1951) 


The alleged invention relates to apparatus and method for filtering 
a gaseous fluid and is disclosed with numerous optional modifications of 
details. The disclosed apparatus will be described with reference to 
Figure 10 on which all the claims read. Other figures show variations 
in details which are not at issue in this appeal. Said apparatus com- 
prises a housing 11 having an inlet for dust laden gas at 13 and an out- 
let for filtered gas at 15. Partition 25 divides said housing into a lower 
filtering chamber and an upper clean gas outlet chamber. Filter tubes 
26, 27, 28 and 29 of suitable filtering material are supported through 
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apertures in partition 25 and depend into the filtering chamber. Nozzles 
40, 41, 42 and 43 are arranged adjacent the upper open ends of the filter 
tubes and are connected through a distributor valve 48 to a source of 


high pressure gas. 
In operation, dust laden gas is introduced into housing 11 through 


inlet 13; said gas passes through the walls of the filter tubes, depositing 
suspended dust on the outer surfaces thereof, into the upper clean air 
chamber and out through outlet 15 to a point of disposal or utilization. 
Cyclical cleaning of the filter tubes is achieved by operatiow of the 
distributor valve 48 which permits gas under pressure to flow to each 
of the nozzles 40, 41, 42 and 43 in ordered sequence. Said pressure 

gas is at a higher pressure than the gas to be filtered and when ejected 
for a brief time interval into the open ends of the filter tubes results in 
briefly halting and reversing the normal flow of the filtering gas, thereby 
removing the accumulated dust particles from the outer surface of the 
tubes. The gas ejected from the nozzles is said to induce some reverse 
flow of filtered gas into the filters as indicated by the arrows shown on 


opposite sides of nozzle 40. 
Church shows apparatus for filtering solids from a gas which, as 


seen in Figures 1 and 2, comprises a housing 16 having an inlet at 21 
and a cleaned gas outlet 14. Filter tube 10 is suspended from block 11 
in alignment with an opening 12a therethrough and in communication 
with channel 15 which constitutes an outlet chamber communicating with 
outlet 14. Pipe 27 and nozzle 13a are arranged in alignment with filter 
10 and opening 12a and in communication with chamber 15. Pipe 27 is 
connected to some source of gas under pressure, the flow of said gas 
through 27 being controlled by a valve (not shown). In operation, gas 

to be filtered enters casing 16 at 21 and passes through filter 10, the 
entrained solid matter being captured on the outer surface thereof; 
the clean gas then passes out of the filter tube through 12a into 
chamber 15 and thence out of the apparatus by means of pipe 14. 
When it is desired to clean the filter the valve (not shown) in conduct 27 
is opened and a short, quick blast of back washing gas is ejected at high 
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pressure from nozzle 13a for a time not over 1/10 of a second through 
12 and to the interior of the filter tube. The blast of backwash gas has 
the effect of creating a momentary back pressure through the walls of 
the filter tube and dislodging the accumulated solids therefrom. It has 
the further effect of creating a suction on the gas in tube 14 and cham- 
ber 15 (column 5, lines 38-42) and thus drawing some of the filtered 
gas back into the filter. 

Claims 1-5 are directed to a method of filtering and are rejected 
as unpatentable over Church. The method defined by these claims is 
merely the normal inherent operation of the Church apparatus. Each of 
the steps of the method and each environmental condition and characteris- 
tic recited is clearly disclosed by the reference. Church teaches (column 
5, lines 38-42) that the release of blow-back gas induces a flow of gas 
from the clean gas chamber. Church further teaches applying the high 


pressure blow-back "for a time not over 1/10 second" and obviously 


anticipates the time limitations of dependent claims 3-5. 

Applicant's argument with respect to these claims appears to be 
directed to two points, to wit: : 

(a) whether there is induction of ambient gas in the clean 

air outlet space when blow-back occurs and 

(b) whether the volume of gaseous fluid in the blow-back 

blast is less than the volume of a chamber. 

As to (a) no amount of sophistry can avoid or overcome the fact 
that Church teaches such induction. It is true that Church states that 
it is "slight", but it is nevertheless present and is an admitted opera- 
tional characteristic of the apparatus. What amount is slight'or 
considerable is relative and a matter of degree. The claims do not 
define any amount which distinguishes over what Church refers to as 
"slight". 

As to (b) it should be noted first that the term "volume of high 
energy gaseous fluid" is in fact vague and without definite meaning. 
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"Volume" as applied to a gas is meaningless unless referred to a space 
which confines that gas. A given mass of gas may have any volume; it 
will have the volume of whatever space is available to it. What, then, 
is the "volume" of the gas released from the cleaning nozzle, e.g., 40? 
Neither applicant's disclosure nor claims set out any clear and accurate 
comparison or relationship of "volumes" of gas. The volume of a cham- 
ber is definite; the volume of a gas, without reference to a specific con- 
fining chamber is indeterminate. At most, all that the claims state 
definitely with respect to induction is that the jet of cleaning air in- 
duces some volume of ambient air through the filter opening. If there 
is any difference between the amount induced in applicant's apparatus 
and in the reference apparatus the difference is one of degree and not 
of kind. Applicant appears to urge the patentability of the claims on 
the ground that Church states a slight induction of ambient air whereas 
he (the applicant) states that he prefers a "large" induction of ambient 
_ air. But applicant ‘has not shown or described any means to induce any 
larger amount of air than has Church. The inducing arrangement is 
the same in the application and the patent, viz., a high pressure nozzle 
above and adjacent the open end of a filter tube in the clean air outlet 
chamber. The chamber 15 and tube 14 are not restricted in volume by 
patentee. 

Applicant states no volume for his outlet chamber. Applicant 
states page 9, lines 1 and 2 (referring io Church) that "the only 
opportunity afforded for the entry of induced ambient air is through 
tube 14 which, normally, serves as the exit for the filtered gas". 

This precisely describes the situation in applicant's apparatus, Figure 
10, and is equally true of the other figures where the exit tube has 
different reference numerals. Applicant calls attention, page 11 lines 
15 et seq to the fact that the outlet tube 33 is flared at its upper end 
but the corresponding tube 12 of Church is also flared at its upper end 
12a. The inescapable fact is that applicant has not disclosed any means 
or method of obtaining larger induction than Church. He merely chose 
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to call it "large". What he considers "large™ is not stated; in any 
event "large" is relative and a matter of degree. 

Apparatus claims 8, 9 and 10 are rejected as unpatentable over 
Church. The structure recited by these claims is the structure clearly 
disclosed by Church in which 15 is a chamber in which there is main- 
tained a volume of gas adjacent the ever-open opening at 12a. This 
chamber may be made of any desired size without the exercise of the 
inventive faculty. The underlined language of the claims as copied in 
the brief, which applicant apparently relies on to support his contention 
of patentability, does not define either in structure or function over 
Church. What has been said above in the discussion of the method claims 
and with reference to the "volume of the high energy fluid" is pertinent 
and applicable here. With reference to the "means shaped to facilitate 
an inductive flow--etc" recited in claim 9, it is again pointed out that 
this means which is nothing more than flared end 35 in applicant's 
apparatus reads directly on Church's flared end 12a. 

Applicant calls attention to the affidavit of Duyckinck filed May 7, 
1958, which purports to establish that the volume of induced gas in 
Church is not larger than the "volume" of the high energy fluid. The 
affidavit is ineffective because: 

(a) Affiant has not shown that he ever measured the volume of 
the high energy gas or even that he was aware of any means of doing 
so. To have any validity with respect to the claims it would be neces- 
sary to show that the volume of the high energy gas and the volume of 
the induced ambient fluid had been accurately measured and compared. 
The Duyckinck affidavit merely announces a "result" page 4, paragraph 
(a), without any supporting factual data that one volume was 16% of the 
other. There is nothing to show that the ''volumes" were in fact ever 
measured and compared; 

(b) these results are not comparative, i.e., no test results are 
available on applicant's device for comparison. Perhaps the allegedly 
"gmall" amount of induced fluid in the patent structure may be actually 
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more than that induced in applicant's device. 

(c) applicant neither discloses or claims any significant nozzle 
dimensions, so that a comparison of the results, using the nozzle as 
recited in the appealed claims with the results using the specific 
reference nozzle would be meaningless in view of the infinite number 
of nozzles which could be selected in conformity with the broad language 
of the appealed claims. 

(d) the apparatus was constructed, according to affiants statement, 
with certain dimensions not prescribed by Church but chosen from cer- 
tain handbooks and based on what affiant considers "common practice;" 

(e) "--failures of experimenters having no interest in succeeding 
should not be accorded great weight." In re Michalek 1947 C.D. 458. 

The affidavit therefore does not lend any support to applicant's 
contention of patentability of the claims. 

Contrary to applicant's suggestion, page 6, second paragraph of 
his brief, the Examiner does not rely on 35 U.S.C. 103; he relies on 
Church as being anticipatory of the claims. 

It is submitted that all the claims stand properly rejected as 
unpatentable over Church. 

Respectfully submitted, 


[ HBT] 
H.B.THORNTON:pyj 
[ 13G (Conf.)] 


/s/ W. S. Cole 
Acting Examiner 


Mawhinney & Mawhinney 
444 Munsey Building 
Washington 4, D. C. 
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[ Mailed Feb. 29, 1960, U. S. Paper No. 20 
Patent Office Board of Appeals] 


Appeal No. 293-71 hdc 
IN THE UNITED STATES PATENT OFFICE 


BEFORE THE BOARD OF APPEALS 
Ex parte Thomas V. Reinauer 


Application for Patent filed June 12, 1957, Serial No. 66s, 270. 
Method and Apparatus for Filtering. 


Paul S. Bolger, W. D. Keith and Mawhinney and Mawhinney for appellant. 


Before Dracopoulos and Brewrink, Examiners-in-Chief, and Blum, Act- 
ing Examiner-in-Chief. 


Brewrink, Examiner -in-Chief. 

This is an appeal from the final rejection of claims 1 through 5, 8, 
9, and 10, which are the only claims now in the application. | 

Claims 1 and 8 are reproduced as illustrative, and underlining 
has been included as presented in connection with these claims in 
appellant's brief: 

1. In that method of filtering a gaseous fluid in which a: Se 
established flow of said fluid is moved toward and through a permeable 
filter medium which defines, at least in part, the walls of a chamber 
having an ever-open opening through which the fluid passes during said 
flow, the improvement of maintaining filter medium permeability dur ing 
said filtering by momentarily and simultaneously stopping said normal 
flow through said ever-open opening and reversing the direction of flow 
of fluid through said filter medium by periodically releasing a burst of 
a small volume of high energy gaseous fluid over the cross-sectional 
area of said opening and through said opening to induce passage through 


said opening of a larger volume of ambient fluid and to cause an abrupt 
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momentary relative pressure rise in the down stream side of said 
filter medium and a short sudden reverse flow of fluid through the 
said filter medium. 

. 8. Ina filtering apparatus for filtering a gaseous fluid, said 
apparatus essentially comprising a filtering area defined by walls at 
least a portion of which are composed of a permeable filter medium 
and a portion of which are shaped to define an ever-open opening for 


said area, a chamber defined by walls, a portion of which are shaped 
to define an opening for the passage of gaseous fluid therefrom, said 
chamber being positioned in communication with said filtering area to 
receive filtered gaseous fluid from the filtering area and means for 
establishing and maintaining a normal filtering flow of gaseous fluid 
through said filtering area, said chamber and said ever-open opening, 


a cleaning mechanism for said apparatus adapted to deliver high energy 
fluid to simultaneously stop and reverse said normal flow through said 


ever-open opening and to induce as a part of said reverse flow a volume 
of gas from said chamber larger than the volume of said high energy 


fluid, said cleaning mechanism essentially comprising means defining 
a point of release of high energy gaseous fluid having a directional 
component opposite the direction of said normal flow and an energy 
content greater than that of the gaseous fluid of normal flow, means 
for transmitting high energy fluid to said point of release, and means 
for abruptly and momentarily releasing said high energy fluid at said 
point of release, said point of release being located to release high 
energy fluid over the cross-sectional area of said ever-open opening, 


said chamber maintaining therein a volume of gaseous fluid in excess 
of the volume of the high energy gas momentarily released at said 
point of release by the release means and rendering it available for 
the inducing action of said high energy gaseous fluid. 


The reference relied upon by the examiner is: 
Church 2,804, 168 Aug. 27, 1957 
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The appealed claims relate to apparatus and method aspects of 
filtering a gaseous fluid, and particularly to purging the filter surface. 
Reference is made to pages 1 and 2 of the examiner's answer for 
further description thereof. 

The reference patent is sufficiently described at Eaters 2 and 3 of 
the answer. 

Claims 1 through 5, 8, 9, and 10 are rejected by the gees as 
unpatentable over Church. Method claims 1 through 5 are treated at 
pages 3 to 6 of the answer, and it is the examiner's position that the 
procedures recited are fully present in Church. The Church reference 
is pointed to as teaching induction of ambient gas and the amount so 
induced is considered by the examiner to be a matter over which the 
present claims do not define in a substantial manner. Apparatus 
claims 8, 9, and 10 are discussed by the examiner at pages 6 to 8 of 
the answer, and it is the examiner's position that no structural distinc- 
tion is presented in these claims over the Church patent. 

Appellant, in describing the method and structure involved, 
points out that clearance of the filter medium by the introduction of 
a minimum amount of extraneous gas is the primary contribution. 

This is accomplished by providing a chamber adjacent the outlet of 

the filter chamber that will supply an adequate quantity of ambient gas 

for induction into the filter chamber when a spaced nozzle is activiated 
to provide a small volume of high energy gas directed toward the open- 
ing in the filter chamber. 

Appellant urges that the Church construction does not teach the 
induction of a significant amount of gas from the outlet chamber to 
enter the filter chamber along with the purging gas. This reference 
is said to teach against the use of induction and to fail to provide an 
accessible amount of ambient fluid in the outlet chamber to be inducted 
with the purging charge. By reference to an affidavit of R. W. Duyckinck, 
filed May 7, 1958 (paper No. 7), it is urged that under the most favorable 
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conditions Church would not induce ambient fluid in greater volume 
than about one-fourth of the volume of the high energy fluid. The 
examiner's position is urged to be in error on four grounds as sum- 
marized by appellant at pages 13 to 15 of the brief. The claims are 
urged to present the gist of the distinctions over Church in the portions 
underlined in the brief. 

We have considered the Church disclosure including the statement 
at column 4, lines 15-29, concerning arrangement and adjustment of the 
venturi tube 12 relative to nozzle 13, and the stated action of such 
structure to produce a momentary suction in tube 14, column 5, lines 
31-54. We further note Figs. 3 and 4 illustrate connected areas of 
passages 15 providing a combined capacity that can be considered as 
associated with any one tube that is being subjected to purging flow. 

We note that the Church backwash gas is introduced in a quick violent 
surge for a time not over 1/10 second (column 3, lines 1-3). We have 
considered the affidavit of R. W. Duyckinck (paper No. 7) and share 
the examiner's view that no conclusive showing is presented as to the 
performance of the Church disclosure under the conditions stated by 
Church i.e., under short violent surges of backwash gas. We see no 
structural reason for assuming a radically different induction action in 
the Church structure over the induction action presented as the dis- 
closure of the present application. The difference in available ambient 
air volume to be subjected to induction is apparently no more than a 
matter of degree which does not become critical in the absence of a 
claimed dimensional relationship bringing the matter into contention 
and a showing in the form of tests or convincing arguments giving 
reasons why specific proportions are significant. We further find no 
explanation as to how the claims recite such structure or sequential 
operations as to present a significant difference over Church. 

Considering claim 1 for distinction over Church brings us in full 
accord with the examiner that the recited use of a "small volume" of 
high energy fluid and a "larger volume" of ambient fluid fails to present 
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a procedural concept that has any certain novelty over the Church dis- 
closure. This reference structure as noted above is clearly arranged 
to induce ambient air in significant quantities and the reference suggests 
adjustments of the nozzle and venturi to get desired operating conditions. 
Short bursts of purging fluid are intended by the reference to get a back- 
wash action without the introduction of larger amounts of high energy 
fluid. If claim 1 in fact recites a distinction, we agree with the ex- 
aminer that no more than a matter of degree is involved, and that 
persons skilled in the art would find the method obvious from the 
teachings of Church. Claim 2 by relating the volume of high’ energy 
fluid to the volume of the filter chamber is not seen by us as defining 
any new method relationship and such an operating relationship is 
considered as clearly within the expected action of the purging Opera- 
tion within the teachings of Church. Claims 3, 4, and 5 are clearly 
covered by Church. The stated rejection of method claims 1 through 5 
as unpatentable over Church is affirmed. 

Apparatus claims 8, 9, and 10 are not indicated by underlining, 
or by argument, to include any structure that is not fully present in 
Church. Every volume relationship emphasized is clearly related to 
the amount of high energy gas released and dependent upon operating 
pressures and times that are not defined in these apparatus claims. 
We consider that Church anticipates the structures recited for reasons 
as applied by the examiner, and agree with his conclusion as to the 
failure of the record to prove otherwise. The rejection of claims 8, 9 
and 10 as unpatentable over Church is affirmed. 

The decision of the examiner is affirmed. 
AFFIRMED 

/s/ P. L. Dracopoulos ) 


Messrs. Mawhinney and Examiner ~in-Chief BOARD 
Mawhinney /s/ James L. Brewrink) OF 

444 Munsey Building Examiner-in-Chief ) APPEALS 

Washington 4, D. C. /s/ A. Blum 


) 
Examiner-in-Chief ) 
(Acting) ) 
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[ Filed November 14, 1960] 
JUDGMENT 
This action came on to be heard at this term, and thereupon upon 
consideration thereof, it is this day of November 10th, 1960 
ADJUDGED that the complaint be and it is hereby dismissed, with 
costs against plaintiff. 


/s/ Edward A. Tamm 
JUDGE 


APPROVED AS TO FORM: 


/s/ A. Robert Theibault 
Attorney for Plaintiff 


[Filed November 14, 1960] 
FINDINGS OF FACT AND CONCLUSIONS OF LAW 
1. This is a civil action brought under the provisions of 35 U.S.C. 


145 in which the plaintiff seeks an adjudication from this Court authoriz- 
ing the defendant, Commissioner of Patents, to issue letters patent to 
him based upon certain claims of application Serial No. 665,270, filed 
June 12, 1957 entitled ‘Method and Apparatus For Filtering". 

2. The specification of the Reinauer application at bar describes 
apparatus and methods relating to the general art of filtering, in which 
a gaseous medium is passed through a permeable filter medium to 
remove finely divided bodies or values borne by the gas. More partic- 
ularly applicant's disclosure is related to the so-called "reverse flow' 
system of filter cleaning in which the gas is forced at regular intervals 
from the downstream side of the filter medium through said medium to 
the upstream side in order to dislodge accumulated solids and to restore 
filter permeability. The applicant's improvement is characterized by 
the fact that in a reverse flow system the normal flow is halted and 
reversed by the momentary and abrupt introduction on the downstream 
filter face of a small volume of high energy gas through a nozzle so dis- 
posed as to be ejected downwardly through the hollow interior of the 
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filter element, and acting as a jet pump to draw and induce fluid above 
and around the nozzle into and down through the filter element. 

3. The claims at issue are enumerated in paragraph 4 of the 
complaint as claims 1 through 5 inclusive, 8, 9 and 10. Claims 1 through 
5 are directed to the method, while claims 8, 9 and 10 are directed to the 
apparatus. 

4. Claim 8 was withdrawn by plaintiff prior to trial. 

5. All the claims at issue were rejected in the Patent Office as 
unpatentable over a patent to Church, No. 2,804,168, granted August 27, 
1957 on an application filed July 26, 1951, and defendant relies upon that 
patent in this action. 

6. The patent to Church discloses a me thod and mei for 


filtering suspended particles from gases, utilizing the "reverse-flow" 
technique, in which the filter medium is cleaned periodically during the 
filtering operation by quickly and suddenly injected small amounts of a 
washing gas under high pressure through the filter medium by means 


of a nozzle and Venturi tube arrangement, which produces a ane 
suction in the filtrate stream. 

7. Claims 1 through 5 inclusive define a process which does not 
distinguish from that disclosed in the Church patent in a patentable 
sense. ! 

8. Claims 9 and 10 define an apparatus which is subst antially 
anticipated by the apparatus structure disclosed in the Church patent. 

9. Claims 1 through 5, 9 and 10 do not define unobvious pecrie 
matter in view of the Church patent. 

10. The Church patent is a proper reference in view of 35 U.S.C. 
102(e). 
CONCLUSIONS OF LAW 

1. Plaintiff is not entitled to a patent containing any of claims 1 
through 5, 9 and 10 of Reinauer application, Serial No. 665,270, filed 
June 12, 1957 in view of the disclosure of Church Patent No. 2,804,168. 

2. Plaintiff is not entitled to a patent containing any of the claims 
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enumerated in paragraph 4 of the complaint. 
3. The complaint should be dismissed as to all the claims 
enumerated in paragraph 4 of the complaint. 


/s/ Edward A. Tamm 
JUDGE 


November 10, 1960 
Ea a I 

November , 1960 

I hereby certify that two copies of the foregoing FINDINGS OF 
FACT, CONCLUSIONS OF LAW, AND JUDGMENT were handed today 
to the attorneys for the plaintiff, Raymond J. Mawhinney, A. Robert 
Theibauit of Wilkinson, Mawhinney & Theibault, Munsey Building, 
Washington, D. C. 


i 


Solicitor 


[Filed January 6, 1961 
NOTICE OF APPEAL 

Notice is hereby given this 6th day of January, 1961, that Thomas 
V. Reinauer, Plaintiff in the above-entitled Action, hereby appeals to 
the United States Court of Appeals for the District of Columbia from 
the judgment of this Court entered on the 10th day of November, 1960, 
in favor of Robert C. Watson, Defendant, and against said Thomas V. 
Reinauer. 


/s/ 4. Robert Theibault 
Attorneys for Plaintiff 
Wilkinson, Mawhinney & Theibault 


EERE 
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JURISDICTIONAL STATEMENT 


The lower tribunal had jurisdiction under Act of 
July 19, 1952, ¢.950, Sect. 1, 66 Stat. 803, U. S.C. A, 
Title 35, § 145. The requisite jurisdictional facts are, 
respectively, alleged and admitted in the Complaint (JA 3) 
and the Answer (JA 4). This Court has jurisdiction under 
Act of October 31, 1951, c. 655, Sect. 48, 65 Stat. 726, 
as amended July 7, 1958, Pub. L. 85-508, § 12(e), 72 Stat. 
348, U. S.C. A., Title 28, § 1291. Notice of Appeal was 
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STATEMENT OF CASE—PROCEDURAL 


This case arises on an application of Thomas V. 
Reinauer filed June 12, 1957, Serial No. 665270,’ which 


1Application at JA 49 to 82. 
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is concerned with 2 certain improvement in a 
of dust collectors. The claims were re- 
i on view of the disclosure of 
Church which patent 
discloses the basic me intiff. Appeal 
was taken on all the c 
Appeals which, on stated 
This civil acti 
Prior to trial one apparatus cla 


684-60) brought by 

applicant, in which the t a reissue of the 

aforesaid patent No. 2,804,168, upon the disclosure of 

which plaintiff’s claims have been rejected. The Court 

(Tamm, J.) by oral opinion given at the termination of 

final argument refused the relief sought by plaintiff (JA 
the same time, and in the same manner, the Court 


granted the relief sought by Church in the aforesaid con- 
currently tried action? This appeal by the plaintiff Reinauer 
followed. 


STATEMENT OF THE CASE—SUBSTANTIVE 


Introduction 

The issues here are basically presented by consideration 
of plaintiff's application and its history in the Patent Office 
(JA 49 through 90, 121 through 131), the errors of fact 
made by the Patent Office as revealed by the knowledgeable, 
and undisputed, testimony of the independent witnesses 


2The Patent Office advises that the Reissue patent sought by 
Church will be sssued on March 28, 1961 pursuant to the direction 
of the Court below. 
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Alden and Kreith before the District Court’, the disclosure 
of Church’s United States patent No. 2,804,168 (JA 91 
through 98), hereinafter called the Church patent, and the 
meaning of that disclosure to those truly skilled in the art. 


The Art to Which the Claimed Inventions Relate 
and the Pertinent Problems of That Art. 


The subject matter of the claimed inventions here in 
dispute deals with the old art of dust collection and, par- 
ticularly, to methods of maintaining the permeability of 
filter media in dust collectors. A common and long used 
procedure of removing heavy concentrations of industrial 
dust from air, or gas streams bearing such dusts, is the 
interposition of a porous filter medium in the dust laden 
gaseous stream. Such media are permeable to the air but 
not permeable to much of the dust. The desired result is 
that the permeable filter medium stops much of the dust 
borne by the air stream, thereby making possible the removal 
of the dust at a central point from whence it may be collected 
and thereafter, depending on its value or lack thereof, be 
either reused or discarded. For reasons which sufficiently 
appear of record, and are not of dispute here‘, such a dust 
collection process must proceed continuously and to this 
end the essential permeability of the filter medium must be 
maintained. 

The problems of this art which are pertinent to the 
matter at hand are premised in the fact that a filter medium, 
in the act of performing its function of collecting the dust 
from the air, tends to lose its necessary permeability. As 
filtering continues the filter medium will become, for all 


*For qualifications of Alden see JA 5 through 8; for qualifications 
of Kreith see JA 27 through 29. 

‘If further inquiry in this respect is desired the testimony of 
Alden (Tr. 37 to 63) defines and explains the general problem. 
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practical purposes, non-permeable, thereby defeating, by 
the fulfillment of its appointed function, the purpose for 
which the medium is used. To meet this problem the art 
had long turned to devising methods by which the perme- 
ability of the filter medium could be constantly renewed 
without destroying the essential continuity of operation 
of the dust collection process. 

By various devices and methods the art solved this 
problem but in so doing other problems were created which, 
until recently, were not solved. These problems were eco- 
nomic in character and arose from the fact that the pro- 
cedures devised by the art to maintain the permeability 
of the filter medium, during the essentially continuous dust 
removal process, were cumbersome, required the use of 
mechanical gates and valves, or other mechanical con- 
trivances subject to periodic failure in use, and, also, usually 
required, to facilitate the filter media cleaning operation, 
the provision of a substantial excess of filtering capacity 
over that actually required for normal filtering. 

Before continuing we wish to emphasize that plaintiff’s 
invention did ot, basically, solve these other problems. The 
basic solution of these problems was effected by Church 
whose patent is here the only prior art relied upon by the 
Patent Office. Plaintiff’s invention, as will more fully 
appear, is primarily an improvement on Church’s basic pro- 
cedural concept. As hereafter explained, the primary issue 
here is whether plaintiff’s improvement (which, with 
Church’s basic method, is now in wide commercial use) is 
patentable. 


The Claims Before the Court 


Seven claims are before the Court. Of these five, Nos. 
1 through 5, are method claims. Claims 2 through 5 are 
dependent on claim 1 and, for purposes here, stand or fall 
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with claim 1. Therefore only claim 1 is here reproduced.* 
The other two claims are apparatus claims, Nos. 9 and 10 
(JA 89, 90). Since the invention here is essentially pro- 
cedural in nature plaintiff concedes that the apparatus 
claims 9 and 10 likewise stand or fall with method claim 1. 
However there exists an issue of alleged anticipation of 
these apparatus claims, so these claims are here reproduced. 
Attention is directed to the italicized portions of claims 1, 
9 and 10 as now reproduced. 


Claim 1 


In that method of filtering a gaseous fluid in which a 
normally established flow of said fluid is moved toward and 
through a permeable filter medium which defines, at least in 
part, the walls of a chamber having an ever-open opening 
through which the fluid passes during said flow, the im- 
provement of maintaining filter medium permeability during 
said filtering by momentarily and simultaneously stopping 
said normal flow through said ever-open opening and re- 
versing the direction of flow of fluid through said filter 
medium by periodically releasing a burst of a small volume 
of high energy gaseous fluid over the cross-sectional area 
of said opening and through said opening to induce passage 
through said opening of a larger volume of ambient fluid 
and to cause an abrupt momentary relative pressure rise 
in the down stream side of said filter medium and a short 
sudden reverse flow of fluid through the said filter medium. 


Claim 9 


In a filtering apparatus for filtering a gaseous fluid, 
said apparatus essentially comprising a filtering area de- 


5¥For claims 2 to 5 see JA 87, 88. 
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fined by walls at least a portion of which are composed of 
a permeable filter medium and a portion of which are 
shaped to define an €ever-open opening for said area, a 
chamber defined by walls a portion of which are shaped 
to define an opening for the passage of gaseous fluid there- 
from, said chamber being positioned in communication 
with said filtering area to receive filtered gaseous fluid 
from the filtering area, means for establishing and main- 
taining a normal filtering flow of gaseous fluid through 
said filtering area, means shaped to facilitate an inductive 
flow of gaseous fluid from said chamber into and 
through said ever-open opening, @ cleaning mechanism for 
said apparatus adapted to deliver high energy fluid to simul- 
taneously stop and reverse said normal flow through said 
€ver-open opening and to induce as a part of said reverse 
flow a volume of gas from said chamber larger than the 
volume of said high energy fluid, said cleaning mechanism 
essentially comprising means defining a point of release of 
high energy gaseous fluid having a directional component 
opposite the direction of said normal flow and an energy 
content greater than that of the gaseous fluid of normal 
flow, means for transmitting high energy fluid to said 
point of release, and means for abruptly and momentarily 
releasing said high energy fluid at said point of release, 
said point of release being located to release high energy 
fluid over the cross-sectional area of said ever-open open- 
ing, said means for inducing inductive fiow being positioned 
adjacent said ever-open opening and in the path of said 
reverse flow, said chamber maintaining therein a gaseous 
fluid in volume in excess of the volume of the high energy 
gas momentarily released at said point of release by the 
release means and rendering it available for the inducing 
action of said high energy gaseous fluid. 
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Claim 19 


In a filtering apparatus for filtering gaseous fluid hav- 
ing a filtering area defined by walls at least a portion of 
which are composed of a permeable filter medium and a 
portion of which are shaped to define an ever-open open- 
ing for said area, and having means for establishing and 
maintaining a normal filtering flow of gaseous fluid through 
said filtering area and said ever-open opening, a cleaning 
mechanism for said apparatus adapted to deliver high en- 
ergy fluid to simultaneously stop and reverse said normal 
flow through said ever-open opening and to induce as a 
part of said reverse flow through said opening a larger 
volume of gas which is available to said ever-open opening 
comprising means defining a point of release of high energy 
gaseous fluid having a directional component opposite the 
direction of said normal flow through said opening and 
an energy content greater than that of the gaseous fluid 
of said normal flow, means for transmitting high energy 
fluid to said point of release, means for abruptly and mo- 
mentarily releasing said high energy fluid at said point 
of release, said point of release being located adjacent said 
ever-open opening to release high energy fluid over the 
cross-sectional area of said opening, and means for main- 
taining a volume of gaseous fluid available adjacent said 
ever-open opening which volume is larger than the volume 
of high energy gas momentarily released. 

x * *&* * * 

The italicized portions of these claims indicate the im- 
provement made by plaintiff to the basic method disclosed 
by the Church patent (as to claim 1) and to the apparatus 
disclosed by the Church patent (as to claims 9 and 10). 


The Procedure Described by the Church Patent 


Since the subject of the present invention is an improve- 
ment upon Church’s broad procedure it will serve a useful 
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purpose to here outline the Church procedure. It relates to 
establishing a normal flow of dust laden gaseous fluid 
toward and through a permeable filter medium forming at 
least a part of the wali of a filter chamber, which chamber 
has an ever-open opening through which the gaseous fluid 
passed during its flow. The permeability of the filter 
medium is maintained during the filtering process by periodi- 
cally releasing a burst of high energy gaseous fluid over 
the cross-sectional area of the ever-open opening, and 
through that opening, to momentarily and simultaneuosly 
stop and reverse the normal flow through the opening, the 
result being that the dust is forced off the filter medium 
and its permeability restored. 

A more complete understanding of the operation of the 
basic procedure of Church may be had by reference in 
Figure 1 of the Church patent (JA 91). In the normal 
flow of dust laden air through this device the dust laden 
(or dirty) air enters, through tube 20 and opening 21, the 
enclosure 16, and thence enters the filter chamber 10 
through its air permeable walls, which walls form the filter 
medium. While these walls are permeable to the air they 
are not permeable to most of the dust which is thereby 
stopped and tends to fall downwardly to the bottom of 
casing 16 from whence it is removed by the rotating screw 
conveyor 18. The thus cleaned air moves upwardly through 
the filter chamber 10 and flows through its opening or 
venturi tube 12 into channel 15 and then through the tube 
14. In the normal filtering flow the dust is effectively sep- 
arated from the air by the permeable filter medium (the 
walls of the filter chamber 10). Attention is now drawn to 
the opening 12 of the filter chamber 10 to note that this 
opening is always open, viz. ever open, and no mechanical 
valve or plug is ever used in this opening to stop the flow 
of air or gas therethrough. To renew the permeability of 
the filter medium at regular intervals, without seriously 
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interfering with the continuity of the normal filtering flow, 
Church provides tube 13, with its restricted tip 13a, located 
above the ever-open opening 12 and maintains the permea- 
bility of the filter medium during the filtering process by 
periodically releasing, at tip 13a, a burst of high energy air 
over the cross sectional area of the opening 12 and through 
that opening in a direction opposite normal filtering flow. 
The effect of the release of this burst of air is to momen- 
tarily, simultaneously stop and reverse the normal filtering 
flow through the ever-open opening 12, with the result that 
dust collected in the pores of the filter medium, and on its 
upstream surface, is forced off the medium and the essen- 
tial permeability of the medium is restored. This Church 
method of restoring permeability is capable of being effected 
very quickly, e.g. in a tenth of a second or less if desired. 
Thus there is, timewise, very little interruption of normal 
filtering flow, which flow resumes immediately the higher 
energy of the cleaning burst is dissipated. 

Church’s basic procedural concept of reverse flow clean- 
ing eliminated all of the objectionable valves, gates or other 
mechanical contrivances of the types which had theretofore 
necessarily been used in the prior art to effect reverse flow 
cleaning of filter media in dust collectors, eliminated the 
maintenance expense and uncertainty of such contrivances, 
and provided, also, a cleaning method of such rapidity as 
to greatly reduce, or eliminate, the need for the extra filter- 
ing capacity which theretofore had been provided, over that 
actually required for normal filtering, in order to effect 
conveniently the filter cleaning operation.® 


This paragraph is but a summation of Findings of Fact 12 through 
14, made by the Court below in the concurrently tried case of Howard 
Church v. Robert C. Watson, Commissioner of Patents, C. A. 684-60. 
If the basic evidence is considered of inierest it will be found in the 
Transcript pages 46 through 83. 
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Plaintiff's Claimed Improvement on Church’s 
Disclosed Procedure Produced Church’s Result 
In a Better way 


As is emphasized by the italicized portion of plaintiff’s 
claim 1 (supra p. 5), plaintiff’s improvement of Church’s 
procedure consisted in utilizing the burst of high energy 
air of Church’s procedure to induce into the ever-open 
opening with said high energy air a volume of ambient" air 
in excess of the volume of the burst of high energy air. This 
is the gist of plaintiff’s improvement. The italicized por- 
tions of plaintiff’s apparatus claims 9 and 10 (supra pp. 
5-7) set forth the additions to Church’s disclosed apparatus 
which mechanically effectuate plaintiff’s procedural im- 
provement. 

The usefulness of Reinauer’s improvement lies primarily 
in increasing the usefulness and efficiency of Church’s basic 
method. It is best summed up by the testimony of the 
expert Alden, long experienced in the design of dust 
collection systems (JA 18, 19). Rather than summarize 
that testimony we reproduce it here in full. It was never 
controverted. 


“Q. Mr. Alden, you have spoken earlier in your 
testimony of the problems of excess capacity and of 
high maintenance and operating costs that have been 
previously encountered in reverse-air cleaning devices 
in dust collecting systems; and you have further pointed 
out that these Mikro-Pulsaire devices solved those prob- 
lems to an extent that you have pointed out. 
™ Ambient” air is the lower energy air which is flowi 

pa Ap A sed fie igh ee oes 
to “ambient” “secon air ani energy air = 
“primary” air (JA 32). The reason why 

ee oe tt ook (JAS): 15). 
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Now, would the principies of reverse-flow cleaning 
which are described by Mr. Church in his patent, Ex- 
hibit 9, solve the problems of excess capacity, high 
maintenance and operating costs in the same manner 
as would these Mikro-Pulsaire devices? 


A. They would solve the problem of the capital ex- 
penditure, that is to say, that of the size of the unit, 
and the excess capacity. It also would solve the prob- 
lem of high maintenance cost because these Church 
devices have no mechanical valves operating in the fluid 
stream. 

The question of operating expenses would be some- 
thing else again. This Church device in small sizes— 
perhaps quite small sizes, but certainly the small sizes 
—you would find some use. In the larger sizes, I would 
be fearful that the operating expense of the compressed 
air would be sufficiently high, to make this economically 
non-competitive. The compressed air used would be 
several times that of the Mikro-Pulsaire; and, com- 
pressed air is expensive. 

Q. As a designer, if you had the choice between 
the design possibilities with the entire set of principles 
which are in the Mikro-Pulsaire filters and the design 
devices with the principles that are described in Church, 
which would you normally select? 

A. I would select the Mikro-Pulsaire because it 
would be cheaper to operate. It would be cheaper to 
operate because it uses substantially less compressed air 
and uses in place of compressed air this induced air. 

Q. The difference is in the amount of induced air; 
is that correct? 

A. Yes, sure.” 


Thus, it will be observed, that Reinauer’s improvement 
upon Church’s method did not produce a new result but, 
rather, st produced Church’s result in a better way. 
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The Commercial Use of Church’s Procedure as 
Modified by Plaintiff's Claimed Inventions 

In 1956 there was commercially introduced the dust 
collecting device sold under the name of Mikro-Pulsaire.® 
The device embodied both the basic Church method and 
plaintiff’s improvement thereon (JA 9 to 14, 30 to 33). It 
was immediately successful (Tr. 29, 30, 63, 64; Plt£’s Exh. 
12, JA 98a) and represented the first device which solved 
the problem of mechanical valves, maintenance and excess 
filter capacity which had previously plagued users and de- 
Signers of reverse flow cleaning devices for maintaining 
the permeability of filter media in dust collection systems 

(Tr. 61-63, 74-79, 82, 83, 96). 
~The operation of these Mikro-Pulsaire devices is de- 
scribed of record with reference to Pltf’s Exh. 12 (JA 
9 to 14, 30 to 33). For purposes of further clarification of 
the general subject matter of this case we now summarize 
that description. Referring to Plitf’s Exh. 12 (JA 98a), 
and particularly to the larger view thereon, the normal filter- 
ing flow through the dust collectors known as Mikro- 
Pulsaire is as follows: the dust laden or dirty air enters 
the collector through the dirty air intake’ into a lower con- 
fined space in which are located a multiplicity of tubes (four 
shown in Pitf’s Exh. 12) which have permeable walls and 
form the filter tubes or chambers. The dirty air proceeds 
toward and through the permeable walls of these tubes 
which, by their filtering action, stop most of the dust and 
permit the passage of the thus cleaned air through the tubes 
and out the ever-open opening of each tube, which is in 
each case defined by a venturi tube,” and into the clean air 
chamber,” from whence it flows outwardly through the 


*Manufactured, introduced and sold by the present assignee of 
ro 2, a patent aa the application of plaintiff here in issue 
(Tr 


So designated on the Exhibit. 
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clean air outlet. The dust which is separated from the 
air by the filtering action of the permeable walls of the 
filter tube falls downwardly and is removed through the 
dust discharge valve.® 

Cleaning of the filter walls of the Mikro-Pulsaire de- 
vices, and consequent restoration of their permeability, is 
effected, as in the basic Church procedure, as the high 
energy air (compressed air) is periodically released by the 
sequential action of the quick action valves? which, when 
briefly opened, feed a burst of high energy air from the com- 
pressed air pipe. This burst, which lasts for a time sub- 
stantially less than a second, is released at the tip of a 
nozzle, there being a nozzle for each filter tube, and when 
released the high energy burst covers the cross section of 
the ever-open opening of the filter tube thereby momentarily 
stopping and reversing the normal filtering flow which 
otherwise continuously flows from the filter tube through 
the ever-open opening. 

In these Mikro-Pulsaire devices plaintiff’s modification 
of the Church procedure is used, the parts being so arranged 
that the burst of high energy air also induces into the ever- 
open opening a volume of ambient air in excess of the vol- 
ume of the burst of high energy air. In these commercial 
devices the volume of induced ambient air is three or more 
times the volume of the high energy air (JA 14, 30, 32). 


The Ultimate Result Reached by the Board 
of Appeals Was Predicated on Erroneous 
Factual Findings 


The ultimate result reached by the Board of Appeals 
was the conclusion (a) that plaintiff’s method claim 1 
(and consequently the depending method claims 2 through 
5) recited a distinction over the Church patent disclosure 
which was no more than a matter of degree and that per- 


®So designated on the Exhibit. 
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sons skilled in the art would find the method obvious from 
the teachings of Church (the classical rejection under Act 
of July 19, 1952 c. 950, Sect. 1, 66 Stat. 798 U. S.C. A., 
Title 35 § 103) and, (b) that plaintiff’s apparatus claims 
9 and 10 presented no structural distinction over Church’s 
patent (the classical rejection of anticipation under Act 
of July 19, 1952 c. 950, Sect. 1, 66 Stat. 797 U. S.C. A., 
Title 35 § 102(a)). 

The Board of Appeals reached their conclusions on 
stated grounds which were erroneous in fact. 

Plaintiff freely concedes that if the Board of Appeals 
had been right in its allegedly factual conclusions as to the 
technical aspects of the Church disclosure it would have 
necessarily followed that there was no error in its ulii- 
mate conclusion. However, plaintiff contended that the 
Board of Appeals was clearly wrong in their technical 
interpretation and brought this action de novo, placing 
before the Court the evidence of men who were actually 
skilled in the art to which Reinauer’s invention appertained, 
which evidence conclusively demonstrated the technical 
errors of the Board of Appeals in respect of the meaning 
of Church to men skilled in the art. 

The issues thus presented are best reached by first 
defining the errors of fact reached by the Board of Ap- 
peals and, thereafter, outlining that uncontradicted evi- 
dence, given by independent witnesses of great actual skill 
in the art, which conclusively demonstrates the factual 
errors of the Board of Appeals in respect of the technical 
meaning of the disclosure of the Church patent. 


A. Facruar Errors oF THE Boarp oF APPEALS IN RE- 
SPECT OF THE DISCLOSURE OF THE CHURCH PATENT. 


In respect of the method claims the Board of Appeals 
appears to rely on the following propositions in reaching its 
result : 
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It erroneously found no structural reason for 
assuming a radically different induction action in 
the Church disclosure over the induction action 
described and claimed in the Reinauer application 
(JA 130). 


It erroneously reached the belief that specific pro- 
portions were significant and failed to ascertain 
any showing in the form of “tests or convincing 
arguments” giving reasons why specific propor- 
tions were significant (JA 130). 

It erroneously rejected the verified showing of 
tests by the affiant Duyckinck on the ground 
that he had produced no conclusive showing as 
to the performance of the Church disclosure un- 
der the conditions stated by Church (JA 130). 


It erroneously. concluded that the use of an 
amount of induced air (ambient fluid) larger 
than the amount of high energy air failed to pre- 
sent a procedural concept of any certain novelty 
over Church (JA 130, 131). 


(v) Thus misguided by these erroneous assumptions 
it adopted the Examiner’s totally erroneous posi- 
tion which it defined as “that the procedures re- 
cited are fully present in Church” (JA 129, 131). 


Additionally as to the apparatus claims the Board of 
Appeals erroneously found 


(vi) That the energy volume relationship emphasized 
by the apparatus claims was clearly related to the 
amount of high energy gas released and depend- 
ent upon operating pressures and times not found 
in the apparatus claims (JA 131). 


and on such erroneous base came to the further erroneous 
conclusion that 
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(vii) No structural distinction was presented by the 
apparatus claims over the Church patent (JA 130, 
131). 


B. THE UNcontTRovERTED EVIDENCE Wauicn Demon- 
STRATES THE Factuat Errors oF THE BOARD OF 
APPEALS AND WuHIcH ConTROL THE Basic Issurs 
Here PRESENTED. 


The principal witnesses called at trial were Alden, a 
man of long experience in the design and operation of dust 
collection devices, and the author of a basic text in that 
field (JA 5 to 8), and Kreith, a professor at the Engineer- 
ing School of the University of Colorado who had engaged 
in extensive studies of the flow of gaseous fluid, and the 
action of high energy jets and the measurements of such 
flows and had a considerable experience in that field (JA 
27 to 29). Neither of these witnesses was connected with 
appellant or his assignee. Together and Separately they 
represented a wide background and skill in the art of the 
invention. The tests conducted by Kreith on the Church 
disclosure were not questioned by defendant. 

By their evidence these learned witnesses showed beyond 
question the true meaning of the disclosure of the Church 
patent to those skilled in the art to which plaintiff’s claimed 
inventions appertain. The evidence given by these witnesses 
also demonstrated that the usual presumption that the 
Patent Office was learned in the art was, in this instance, 
without factual foundation. The uncontroverted evidence of 
these men, in summary, is now stated. 

(a) While the Church patent disclosure, insofar as it 


relates to the specie shown in its Figures 1 through 
4," inherently involved the induction of some am- 


“The evidence was to the effect that the remaining See 5 specie 
of Church disclosure was completely non-inducing (JA 17, 33-4). 
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bient air by the action of high energy air (JA 16, 
33), the total effect of any disclosure of induction 
of ambient air in the Church patent was to teach 
that such induction was not desirable (JA 18, 33); 
that the Church discloure essentially teaches that 
induction of ambient air should be kept at a mimni- 
mum (JA 15-18, 32-35); that in no event, even 
under extreme conditions, could Church’s dis- 
closure be manipulated to induce more ambient air 
in an amount greater than about 20% of the volume 
of the high energy air (JA 40-1); that Church’s 
preferred example was so arranged as to reduce any 
incidental induction to a minimum (JA 40-1) ; and, 
further, that the specific conditions sought by the 
Church disclosure, viz. the highest possible pres- 
sure of reverse flow during cleaning, would have 
been defeated by any substantial induction of am- 
bient air (JA 17, 34). 


These skilled witnesses also pointed out that the 
very passages of the Church patent on which the 
Board of Appeals relied would teach those skilled 
in the art, the reverse of Reinauer’s invention (JA 
15-8, 32-4); and that the reasons why Church 
did not disclose a substantially inducing process 
were structural reasons which could be perceived 
by any one skilled in the art (JA 15-6, 34-5). 


The experienced Kreith also testified that the 
Duyckinck affidavit (JA 83-6) which the Patent 
Office had dismissed as not being a conclusive 
showing (see JA 130) was, on the contrary, con- 
clusive in its showing as to the performance of 
Church’s disclosure under the conditions stated by 
Church and moreover that the procedures used by 
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Duyckinck in his tests were so conservative as to 
ascribe to Church's disclosure a greater induction 
action than was actually present (JA 35-7). 


In respect of Church’s apparatus this reliable evi- 
dence further revealed that the things which con- 
trolled and negatived the inductive effects in Church 
were the fashioning of the parts; that the mech- 
anism of the Church patent disclosure was not 
arranged to induce the flow of an amount of 
ambient or low energy gas greater than the high 
energy gas (JA 15-6, 24-5, 35, 40-2, 45-7); and 
that the Church patent did not disclose any means 
$o shaped as to facilitate inductive flow (JA 42, 
45-6). 


In addition it appeared from the history of Church’s 
application in the Patent Office (Pltf’s Exhs. 2 and 3), 


and from the testimony of the witnesses (JA 17, 33-4), 
that when Church, some 2% years after he filed his original 
application, had filed a continuation-in-part thereof, he 
had supplemented his original disclosure by adding a dis- 
closure of alternate devices which were completely non- 
inducing in character. 


THE UNCONTROVERTED EVIDENCE SHOWS THAT 

PLAINTIFF, IN MODIFYING CHURCH’S PROCEDURES TO 

EFFECT CHURCH’S RESULT IN A BETTER WAY, WENT 

IN A DIRECTION OPPOSITE TO THE TEACHINGS OF 
CHURCH’S DISCLOSURE. 


The total effect of the evidence of these witnesses, is that 
Church taught that such induced ambient air as was inci- 
dental to the operation of his procedure should be minmized 
and maintained at as low an amount as possible. 
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The gist of plaintiff’s teaching is that Church’s result 
is obtained in a better way if the Church procedure is so 
manipulated as to obtain an input of induced air in a large 
amount, i.e. in such a volume as is in excess of the volume 
of the high energy air. It ts this basic departure from 
Church's teaching on which plaintiff's asserted claims are 
premised. 

Once it was realized that the induction of a large volume 
of air was to be desired anyone skilled in the art could 
readily adjust known mechanical elements to secure such an 
effect (JA 26, 44). 

The controlling question in this case is whether the 
teaching by plaintiff of the usefulness of induced air, as 
opposite the teaching of Church that induced air should be 
minimized, was ‘obvious’ within the meaning of 35 USC 
103. This was the basic question before the District Court. 
It is the basic question here. 


The Effect of the Holding of the District Court 


The Court below upheld the Patent Office stating in its 
oral opinion, delivered immediately after final argument, 
that “as a result of all that is before it that the claims in 
the Reinauer case are not patentable over Church” (JA 48). 
In its subsequent formal findings and conclusions (JA 
132-4) the Court found (Findings 7, 8 and 9) that the 
method claims define a process which does not distinguish 
from Church in a patentable sense, that the apparatus claims 
define an apparatus which is substantially anticipated by 
Church, and that, in view of Church, all of the ciaims did 
not define unobvious subject matter. 

This is not a holding that the uncontroverted evidence 
of the witnesses was not to be credited. As a matter of 
fact the Court had relied on the testimony of these same 
witnesses, on this same general subject matter, in granting 
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the requested relief in the concurrently tried action of 
Howard Church v. Robert C. Watson, Commissioner of 
Patents C. A. 684-60. Indeed the Court particularly favor- 
ably remarked on the witness Kreith (JA 48). 

The holding and findings, we submit, are clearly erro- 
néous, as would be, also, any conclusion that the Patent 
Office had been correct as to the technical teachings of the 
Church patent disclosure. 


STATEMENT OF POINTS 


1. The method claim 1 and, consequently, depending 
claims 2 through 5, define a process which distinguishes 
from the disclosure of Church’s U. S. Patent No. 2,804,168 
in a patentable sense and the District Court was clearly 
in error in denying patentability. 


2. All of the claims 1 through 5, 9 and 10 define unob- 
vious subject matter over the teachings of the disclosure 
of the Church patent and the District Court was clearly 
in error in finding to the contrary. 


3. The apparatus claims 9 and 10 define an apparatus 
which is not anticipated in any sense by the apparatus 
structure disclosed in the Church patent and the District 
Court was clearly in error in finding that the claims 9 and 
10 are substantially anticipated. 


4. The District Court erred in failing to adjudge Ap- 
pellant to be entitled to receive a patent for the inventions 
of claims 1, 2, 3, 4, 5, 9 and 10 in full conformity with 
U.S.C. A. Title 35 § 145. 


5. To the extent, if any, that the District Court gave 
credit to the findings or conclusions of the Patent Office 
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Board of Appeals as to the actual meaning of the Church 
disclosure to those skilled in the art to which the here 
claimed inventions appertain, the District Court erred in 
view of the uncontroverted evidence as to the incorrectness 
of such findings and conclusions. 


6. The District Court erred in disregarding the fact 
that Appellant’s modification of the procedures described 
by Church’s disclosure to effect Church’s result by the 
use of Church’s procedures in a better way was in a direc- 
tion, as to the induction of ambient air, opposite to that 
taught by Church and, therefore, not obvious within the 
meaning of U. S.C. A. Title 35 § 103. 


STATUTES INVOLVED 


U.S.C. A. Title 28 § 1291: 


The courts of appeals shall have jurisdiction of ap- 
peals from all final decisions of the district courts of the 
United States, the United States District Court for the 
District of the Canal Zone, the District Court of Guam, 
and the District Court of the Virgin Islands, except 
where a direct review may be had in the Supreme Court. 
Act of October 31, 1951, c. 655, Sect. 48, 65 Stat. 726; 
as amended July 7, 1958, Pub. L. 85-508, § 12(e), 72 
Stat. 348. 


S.C. A. Title 35 § 102(a): 


A person shall be entitled to a patent unless—(a) the 
invention was known or used by others in this country, 
or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by 
the applicant for patent, or * * *. Act of July 19, 1952, 
c. 950, Sect. 1, 66 Stat. 797. 
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U.S.C.A. Title 35 § 103: 


A patent may not be obtained though the invention 
is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be nega- 
tived by the manner in which the invention was made. 
Act of July 19, 1952, c. 950, Sect. 1, 66 Stat. 798. 


- S.C. A. Title 35 § 145: 


An applicant dissatisfied with the decision of the 
Board of Appeals may, unless appeal has been taken to 
the United States Court of Customs and Patent Ap- 
peals, have remedy by civil action against the Commis- 
sioner in the United States District Court for the Dis- 
trict of Columbia, if commenced within such time after 
such decision, not less than sixty days, as the Commis- 
sioner appoints. The court may adjudge that such ap- 
plicant is entitled to receive a patent for his invention, 
as specified in any of his claims involved in the decision 
of the Board of Appeals, as the facts in the case may 
appear and such adjudication shall authorize the Com- 
missioner to issue such patent on compliance with the 
requirements of law. All the expenses of the proceed- 
ings shall be paid by the applicant. Act of July 19, 1952, 
c. 950, Sect. 1, 66 Stat. 803. 


SUMMARY OF ARGUMENT 


There is, in view of the uncontradicted evidence, no fac- 
tual basis for any conclusion that the Church patent dis- 
closes or teaches the improvement made by Reinauer in the 
basic method of Church. The evidence clearly shows that 
Church designed and taught a principal method in which 
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induction was minimized to the fullest extent and in his 
later disclosures, added to his original application other 
methods on which all incidental induction was entirely pro- 
hibited. The ultimate meaning of Church’s teachings, to 
those who were qualified to understand, was to avoid induced 
ambient air to the extent possible. When Church’s dis- 
closure is viewed in the light of its actual teachings, as it 
must be in view of 35 USC 103, it can only be fairly taken 
as pointing in the opposite direction to that taken by Rein- 
auer as his improvement. To reconstruct Church, in the 
light of Reinauer’s disclosure, to any other meaning would 
be to deny the obvious direction of Church’s teaching. 
Reinauer did go in a direction opposite to that of Church 
and in so doing enabled the use of Church’s basic method in 
a new way to obtain a better economic result than that ob- 
tained by Church. Such an act is not to be denied inventive 
status merely because the only result obtained was one of 
efficiency. There is nothing in Church to indicate any desir- 
ability of Reinauer’s improvement; indeed everything in 
Church appears to the contrary. Reinauer, in effect, swam 
upstream against Church’s specific teachings and in so doing 
brought Church’s valuable basic method to a better economic 
use. Such is an inventive act, and since all the method 
claims clearly define Reinauer’s contribution they should be 
patented to Reinauer. There is no justification for any hold- 
ing of anticipation by Church of Reinauer’s apparatus 
claims. The requisite disclosure is lacking in Church to meet 
the requirement of the law in respect of anticipatory refer- 
ences. The gist of Reinauer’s invention is procedural but 
this does not require the limitation of his claims to a method. 
Reinauer’s apparatus claims define differences over Church’s 
disclosure which are real and readily understood and they 
should be patented to Reinauer as a part of the fruits of his 
invention. 
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ARGUMENT 


Introductory Comment 


35 USC 103 speaks of differences between the prior art 
and the subject matter sought to be patented which as a 
whole would have been obvious, at the time of the inven- 
tion, to a person having ordinary skill in the art to which 
the subject matter pertains. It is our belief that in the 
Present case error has arisen because of a disposition to 
proceed from omega to alpha and to consider the disclosure 
of the prior art (Church’s patent) in the light of plaintiff’s 
teaching rather than from alpha to omega, as would seem 
to be the basic philosophy of the statute. This is the type of 
“hindsight” which has received the unfavorable comment 
of this Court in Becket v. Coe and in L-O-F Glass Fibers 
Company v. Watson.* The leading question here is one 
of invention, and such a question in each instance depends 
on the specific facts and the perspective, historical or other- 
wise, from which the invention arose. As the Courts have 
often noted, logic or divination yields, on this subject, to 
history.** That history was here written by Church and, 
as the evidence shows, he told the world to avoid as much 
as possible any induced ambient air in the operation of his 
Process. To now say that it was, in a patentable sense, 
obvious from Church’s teaching to use in Church’s process 
the large amounts of induced ambient air proposed and 
claimed by plaintiff, i.e. amounts in excess of the high energy 
air which is the inducing force, seems to be a contradiction 
of the statute and clear error. 


2269 App. D. C. 53; 98 F2d 332 (1938). 

1897 App. D. C. 69; 228 F2d 40, 43 (1955). 

MW hite v. Converse (CA 2: 1927) 20 F2d 311, 313; New York 
Trust Co. et al v. Eisner (1921) 256 US 345, 349; Pointer v. Sir 
Wheel Corporation (CA 9: 1949) 177 F2d 153, 159; Trabon Engi- 
neering Corp. v. Dirkes et al (CA 6:1943) 136 F2d 24, 27-8, 
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This case was complicated by, and was brought because 
of, the failure of the Board of Appeals to appreciate the 
technical significance of the teachings of the Church dis- 
closure. In the light of plaintiff’s teaching, the Board sought 
for, and in its technical ignorance found, a meaning in the 
disclosure of the Church patent which was squarely the 
opposite of what Church actually meant to those skilled in 
theart. This failure of the Board to live up to the presump- 
tion of factual correctness, to which it has been held to be 
entitled, was compounded by its rejection of an affidavit then 
before it which, as the evidence shows, was entirely correct 
and conclusive as to the meaning of the Church disclosure. 
Whether the District Court was impressed by these techni- 
cal errors of the Board is beyond our knowledge but their 
erroneous nature has been shown in this action by clear 
and uncontradicted evidence. 

The erroneous outcome of this case in the Court below 
was perhaps caused in some part by the overshadowing 
force of Church’s basic method. This method was an im- 
pressive step forward in the solution of the long standing 
problems which had been attendant upon previously known 
procedures of cleaning filter media in dust collection sys- 
tems. Plaintiff, on the other hand, only improved the 
efficiency and flexibility of Church’s basic procedure—an 
act not nearly as impressive in effect as was the invention 
by Church of the basic procedure. Yet it is clear that im- 
provement of efficiency in obtaining a required result is 
strong evidence of patentability; Ezbel Process Company v. 
Minnesota & Ontario Paper Company;** Minnesota Mining 
& Manufacturing Company v. Coe;7® and it is at least of 
some consequence here that the commercial success of 
Church’s basic method has, to date, occurred in the modified 


18261 U. S. 45, 56 (1923). 
1649 F. Supp. 706, D. C. D. C. (1942). 
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form which is the subject matter of plaintiff’s claims (supra 
pp. 12-3). Plaintiff modified Church’s basic procedure to 
obtain Church’s result in a new and better way. Such im- 
provements are patentable.” 

Whatever may be the reasons, it is clear that the District 
Court erred and a more detailed examination of certain of 
the evidence here, which composes the balance of this argu- 
ment, only demonstrates more clearly the error of that Court 
and of the Board of Appeals. 


The Uncontroverted Evidence Clearly Establishes 
that Church’s Patent did not Disclose or Teach 
the Subject Matter of Plaintiff’s Claims. 


The gist of plaintiff’s procedure is that the basic method 
of Church be so manipulated as to cause the induction of 
ambient, or low energy, air in amounts in excess of the high 
energy air. It is established that once this concept was 
reached those skilled in the art would have no difficulty in 
practicing the concept (JA 26, 44). Church’s patent, how- 
ever, discloses no such concept. The experienced Alden 
points out that Church, in his illustrated apparatus, so 
arranges his parts as to discourage rather than encourage 
induction (JA 15-6). In his specification Church uses lan- 
guage indicating that in his method only a slight induction 
of air is to be used (JA 16). In his specification Church 
calls for a maximum of “backwash pressure” (i.e. cleaning 
air pressure) which of necessity requires very slight in- 
duction because induction would, conversely, lower that 
pressure (JA 17). The difference between Church and 
Reinauer, as Alden pointed out on cross examination, is that 


11Oliver United Filters v. Silver (C. A. 10, 1953), 206 F. 2d 658, 
= Soon 346 U. S. 923; Expanded Metal Co. v.. Bradford, 214 
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in Church the induced air flow is very small and incidental, 
occurring almost by accident whereas in Reinauer the 
quantity of induced air is deliberately magnified so that it 
performs a useful function (JA 23). 

The learned witness Kreith found no useful teaching of 
induction in Church’s disclosure but, rather, a teaching that 
induction was undesirable (JA 33). He points out that it 
is clear from Church’s specification and from his illustrated 
and described apparatus that Church did not intend to in- 
duce to any extent (JA 33-5). Kreith further points out 
that even if the reservoir of ambient air provided by Church 
held sufficient ambient air to be induced in large volume 
it would not effect the inductive capacity of Church’s device 
because the other parts were arranged to prevent it (JA 35). 

Thus both these able witnesses were in full agreement 
that the teaching of Church is against the usefulness of 
induction in his process and that such induction as occurs 
is slight and is deliberately minimized by Church in order 
that he may achieve in his procedure a maximum pres- 
sure from his high energy air. Cross examination of these 
witnesses by the able Solicitor for defendant only empha- 
sized the fact that Church did not teach or disclose the 
principles of Reinauer’s invention. Under such examina- 
tion both witnesses pointed out that Church’s use of a jet 
in the apparatus shown in Church’s Figures 1 through 4 
would necessarily cause some induction (JA 23, 42-3). 
Both witnesses pointed out that Church, apparently realiz- 
ing this, taught a procedure and arrangement of parts 
which would minimise the induction to where it was slight 
(JA 15-8, 23, 33-4). 

Church, in teaching the broad principles of his valuable 
procedure, taught the avoidance of appreciable induction. 
Reinauer added to Church’s teaching the teaching of the 
use of induced air in volumes greater than that of the 


28 


high energy air and in so doing achieved Church's result 
in a better way. 

Church by his own actions confirms the testimony of 
Alden and of Kreith. The basic method of Church with 
which we are here concerned is that by which the devices 
shown in Figs. 1 through 4 of his patent operate. This 
basic method, these Figures 1 through 4 and Church’s 
description of their Operation were the subject of his 
original application®® filed January 29, 1948. Over two 
years after Church filed his original application he filed a 
continuation-in-part thereof” and it is upon this latter 
application that the Church patent issued. In his continua- 
tion-in-part application Church described other methods of 
obtaining his objectives (not claimed in his patent).?° One 
of these additional methods is shown by Fig. 5 of the 
Church patent (JA 93) and described therein at col. 6, 
line 73 through col. 7, line 13 (JA 96-7 ). Another addi- 
tional method is that of using explosives and is described 
by Church at col. 7, lines 13 through 24 (JA 97). In 
neither of these other methods is there any induction of 
any kind or amount (JA 17, 33-4). Thus Church, over 
two years after he filed his first application which taught 
the minimizing of induction, did not in his continuation- 
in-part application change this disclosure—instead he 
described other and different procedures in which induc- 
tion was totally absent. 

Thus it is clearly established by all of the evidence in 
this case that the Church patent did not disclose or teach 
the procedural modification of Church’s process which is 
claimed as a method by Reinauer. 


18Pltf’s Exh. 3. 

9Pitf’s Exh. 2, filed July 26, 1951. 

*°The additional matter added by Church to his original applica- 
tion in his continuation-in-part application can be readily ascertained 
from Pitf’s Exh. 39; see JA 99 to 113. 


29 


The Specific Apparatus Disclosed by Church 
Wiil Not Perform Plaintiff’s Claimed Method. 


It is of great significance here that the disclosed appa- 
ratus of Church, to which the Board of Appeals, in its 
technical confusion, ascribed great significance (JA 130), 
will simply not perform plaintiff’s claimed method. This 
was pointed out to the Patent Office and to the Board of 
Appeals by the affant Duyckinck (JA 83-6). But the Board 
disregarded the Duyckinck affidavit on the ground that it 
was “not conclusive” (JA 130). The basic technical ignor- 
ance which led the Board of Appeals to this error is exposed 
by the witness Kreith who not only disposes of the Board’s 
contention but points out that in fact the affant had given 
the Church patent an “edge” by reason of his method of 
testing and that if the affiant had tested as suggested by the 
Board his results would have been more unfavorable to the 
Church disclosure (JA 35-7). Even the favorable testing 
method used by Duyckinck showed that Church could not 
induce an amount of ambient air which was more than 
25 percent of the amount of the high energy air. 


The witness Kreith, in further pursuit of this subject, 
carefully built the Church apparatus in its essential parts 
and subjected it to thorough and careful testing. The ap- 
paratus tested, and the manner of the testing, are fully de- 
scribed of record (JA 37-41) and were not challenged by 
defendant. During this testing the parts of the Church 
apparatus were adjusted over their entire scope of adjust- 
ment and, in addition, the apparatus was so opened up as 
to provide an unlimited amount of ambient air for induction 
purposes. Under none of these conditions did the Church 
apparatus induce ambient air in an amount greater than 20 
percent of the amount of the high energy air (JA 40-1). 
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Plaintiff's Invention Adds a New Useful 
Function to the High Energy Air Used in 
Church’s Methods 


As Church disclosed his process the function of the 
burst of high energy air which he releases through the 
ever-open opening momentarily, simultaneously stops and 
reverses the direction of flow of fluid through the filter 
medium, thereby restoring the permeability of the medium. 
Plaintiff in practicing Church’s method adds to the high 
energy air the additional function of inducing a volume of 
ambient air in an amount greater than the high energy air 
thereby reducing the amount of high energy air necessary 
to the operation (JA 19). Such a function is not present in, 
or taught by, the disclosure of Church’s patent. As the 
evidence above reviewed indicates, Church wished to avoid, 
to a maximum extent, the induction of the ambient air. 
The new function added by plaintiff is a useful one (supra, 


p. 10) and as previously noted (supra, p. 12), the com- 
mercial use of Church’s basic procedure utilizes the modifi- 
cation thereof taught and claimed by plaintiff. 


Plaintiff Performed and Claims an Inventive Act. 


As we remarked earlier in this brief (supra p. 14) if 
the technical conclusions as to Church’s disclosure arrived 
at by the Board of Appeals had been correct then the ultimate 
conclusion of that Board as to patentability would have been 
correct. However, in this case the uncontroverted evidence 
demonstrates beyond question that the technical conclusions 
reached by the Board as to the meaning of the Church dis- 
closure were wrong and in total error. 

There remains, therefore, the essential question as to 
whether, on this record, the method claims of plaintiff ex- 
press an inventive act within the purview of the applicable 
statute (35 USC 103). Plaintiff, in effect, has gone con- 
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trary to Church’s teaching in respect of the use, and the 
usefulness, of induced ambient air in Church’s basic method. 
It is established that every teaching of Church in this 
respect is opposite to the conception of plaintiff. The ques- 
tion here presented is not unlike that presented in Applica- 
tion of Dietert (CCPA 1957) 241 F. 2d 746, where inven- 
tion was found to exist. In similar circumstances no antici- 
pation was found in Application of Heltzer (CCPA 1951) 
189 F. 2d 971. 

The learned Judge below was of the opinion that inven- 
tion did not exist. We urge that on this record the Court 
below committed error. The opinions of the Board of 
Appeals and of the Court below are, in the sense of ultimate 
conclusion, concurrent but this Court has not hesitated in 
the face of clear error to disregard concurrent decisions of 
lower tribunals. See, for instance, Montgomery et al. v. 
Marzall (CA; 1957), 88 App. D. C. 281, 189 F. 2d 640: 
L-O-F Glass Fibers Company et al. v. Watson, supra. 

We believe that the court below committed clear error 
in denying relief as to the method claims here presented. 
Plaintiff, in a manner not taught by Church, modified 
Church’s basic process to produce Church’s result in a 
better way, thereby to achieve a desirable economic result. 
Church’s basic method can be utilized without the practice 
of plaintiff’s claimed method (JA 18) but it is at least 
significant that the wide commercial practice of Church’s 
method is in accordance with plaintiff’s contribution (supra 
pp. 12-3). 


Neither Law Nor Fact Supports the Erroneous 
Finding that Plaintiffs Apparatus Claims are 
Substantially Anticipated. 


As remarked previously, (supra p. 5) the apparatus 
claims of plaintiff (Nos. 9 and 10) stand, or fall, as to the 
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‘subject of invention with the method claims. It is quite 
evident that plaintiff’s invention resides in the concept of 
using high energy air to induce ambient air in an amount 
greater than the high energy air, thereby to effect certain 
economies. If this is invention, as we here assert and as 
the facts:clearly show, then plaintiff is entitled to apparatus 
as well as method claims. 

Additionally, ‘however, the apparatus claims have been 
held to be anticipated by the Church patent. The erroneous 
factual nature of this holding is readily shown. Claim 9 
specifically calls for “. . . means for inducing inductive 
flow . . . positioned adjacent said ever-open opening and in 
the path of said reverse flow ...”. Claim 10 specifically 
calls for “a cleaning mechanism . . . adapted to induce as a 
part of said reverse flow through said opening a larger 
volume of gas which is available to said ever-open open- 
ing ...”. 

The uncontradicted evidence of record is to the effect 
that (a) the cleaning mechanism of the Church disclosure 
is not ‘so arranged.as to induce as a part of the reverse-flow 
an amount of low-energy, or ambient, gas larger than the 
high energy gas,” and (b) that the Church patent does not 
describe any means so shaped as to facilitate inductive flow 
(JA 41-2, 45-7). 

In -view of this evidence there can be here no question 
of anticipation. The rule as to anticipation is quite clear. 
That which is alleged as an anticipation must be found as a 
whole in the prior patent, or publication, which is asserted 
as the anticipation. Imhaeuser v. Buerk, 101 U. S. 647, 
660; Adams-v. Bellaire Stamping Co., 141 U.S. 539, 542; 
Parks v. Booth, 102 U.'S. 96, 104; Bates v. Coe, 98 U. S. 
31, 48; Lombard and Milligan v. Coe (D.C. 1940), 33 F. 
Supp. 440. 


21See evidence discussed supra pp. 29-30. 
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In view of the evidence, clearly, then, no anticipation 
is present since the Church patent does not disclose the 
device of the claims. 

The apparatus claims clearly define the elements which 
are not to be found in the Church patent by describing those 
elements, their arrangement, mode of operation and function 
and result in accordance with the principles enunciated in 
Bates v. Coe, supra, at 39 and in Seymour v. Osborne, 78 
U. S. 516, 542. 

The Court below was clearly in error in its finding of 
anticipation. 


CONCLUSION 


In conclusion we submit that on all the evidence the 
conclusions and findings of the Court below as to the patent- 
ability of all of the claims and the anticipation of claims 


9 and 10 constitutes clear error and should be reversed and 
that, further, this Court should direct that the appellee 
issue to the appellant a patent for his claimed inventions. 
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STATEMENT OF QUESTIONS PRESENTED 


Appellee agrees that the questions presented in 
appellant’s brief are correctly stated; but appellee 
states that an additional question is presented, 
namely: 

Whether the finding of the trial Court “as a result 
of all that is before it” that the claims of the involved 
Reinauer application are not patentable over the dis- 
closure of a prior patent, are so clearly erroneous as 
to justify or warrant independent review by the 
Court, in view of Rule 52(a) of the Federal Rules of 
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Hnited States Court of Appeals 


For THE District or CoLUMBIA CIRCUIT 


Appeal No. 16,197 


THOMAS V. REINAUER, APPELLANT 
v. 


ROBERT C. WATSON, COMMISSIONER OF PATENTS 
APPELLEE 


Appeal from the Judgment of the United States 
District Court for the District of Columbia 


BRIEF FOR THE COMMISSIONER OF PATENTS 


INTRODUCTION 


This is an appeal from the judgment (J.A-132) 
of the United States District Court for the District of 
Columbia, filed November 14, 1960, dismissing a com- 
plaint, (J-A-8) brought under the provisions of Sec- 
tions 145 of Title 35 United States Code, in which 
a decree was sought authorizing the Commissioner 
of Patents, defendant-appellee, to grant letters patent 
of the United States to Plaintiff-appellant, based upon 


(1) 
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and containing certain claims of the patent applica- 
tion of Thomas V. Reinauer, Serial No. 665,270, filed 
June 12, 1957, entitled “Method and Apparatus For 
Filtering”. The claims of the application placed in 
issue by the complaint were numbered 1 through 5, 
8, 9 and 10, as set forth in paragraph 4 of the com- 
plaint (J.A-3). 

The complaint was dismissed by the Trial Court 
by an oral ruling (JA-48) after appellant had intro- 
duced expert testimony and numerous documentary 
exhibits in the attempt to prove that the claims de- 
fined patentable subject matter. The Court’s oral 
ruling, Findings of Fact and Conclusions of Law 
were formally filed on November 14, 1960 (J.A-132 
to 184). Notice of appeal was filed on January 6, 
1961 (J.A-134). 


APPELLANTS APPLICATION 


The specification of the Reinauer application at 
bar relates the description to the general art of filter- 
ing (JA-49), and after acknowledging the back- 
ground and problems in the art, particularly as to 
costs (JA-50), and the fact that the art turned to 
“reverse flow” systems to avoid disadvantages of 
prior systems (J.A.-51), states that his method is 
characterized by the fact that in a reverse flow sys- 
tem, the normal flow of gas passing through the 
filter is almost simultaneously halted and reversed 
by the abrupt introduction of high energy gas which 
is maintained only momentarily, the volume of such 
gas being so small that it is usually less than the 
area over which the normal flow is sealed and re- 
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versed (JA-54). The exact mechanical embodiments 
or designs are said to vary widely and to form no 
part of the invention (JA-54). Figs. 1 to 9 (JA-78, 
79) are schematic illustrations of the basic elements 
needed to carry out the method, and Figs. 10 thru 15 
(J.A-80, 81) illustrate specific forms of apparatus, 
indicating, in part, schematically familiar types of 
commercial apparatus embodying the basic elements 
more simply shown in Figs. 1 to 9. 


THE CLAIMS 


There are seven claims at issue in this appeal, ap- 
pellant having withdrawn claim 8 prior to trial, as 
pointed out in Finding of Fact No. 4 (J.A-133). 
Five of these claims 1 to 5) fall into the statutory 
class of an art (method), while the other two (claims 
9 and 10) are in the statutory class of machines. 
Claim 1 is illustrative of the method claims, and, as 
appellant states (Br-4) claim 2 thru 5 will stand or 
fall with claim 1. Appellant appears to consider 
claim 9 illustrative of the two apparatus claims, and 
states that these claims likewise stand or fall with 
claim 1 (Br-5). Appellee would also point out that, 
under these conditions, it would be proper to say 
also that all claims stand or fall with the apparatus 
claims, which claims, it will be shown hereinafter, 
are substantially the same as claim 8, abandoned by 
appellant before trial. 


THE PRIOR ART 


Only a single prior patent was relied upon by the 
tribunals of the Patent Office in the proceedings in 
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that Office, by appellee in the trial Court, and by 
that Court in dismissing the complaint, namely, the 
U.S. patent to 


Church—2,804,168—August 27, 1957— 
(J-A.-91-98) 


This patent describes an apparatus for filtering solids 
from gas-solids suspensions through rigid porous 
filter media, in which the filter is cleaned periodi- 
cally during the filtration operation by injecting back 
washing gas in short bursts at high pressure, through 
@ nozzle and Venturi tube arrangement without stop- 
ping the flow of gas solids suspension into the filter 
apparatus. (JA-94, col. 2, lines 56-72). Fig. 2 
(J-A-92) is a detail fragmentary view of a filtering 
unit showing the arrangement of Venturi (12) and 
nozzle (13) mounted in a supporting block (11) in 
combination with the filter tube (10) and vapor out- 
let tube (14). Fig. 3 shows 2 battery of filter units 
connected in parallel to increase the filter capacity 
and to make the operation more fully continuous. In 
operation, the gas-solids suspension is introduced 
through the tube (20) into the casing (16) tangen- 
tially at the point (21), the gas passing through the 
pores of the filtering element (10) and out through 
the outlet tube (14), the filtered solids building up 
on the outer walls of the tube (10). To prevent 
the filtered solids (filter cake) from blocking the 
passage of gas through the filter, the accumulated 
cake is dislodged periodically by short bursts of high 
pressure air through the nozzle (13) and venturi 
(12), the dislodged solids falling to the bottom of the 
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casing (16) into the inlet end of a screw conveyor 
(18), which removes the solids from the casing. 
Each filter is backwashed in rotation for a short 
period of time without in any way interrupting the 
filtration taking place in all of the other filter tubes, 
and the flow of backwashing gas can be accomplished 
manually or automatically. (J.A.-96, columns 5 and 
6). The patentee distinctly states that the nozzle 
(18) and the Venturi tube (12) are positioned rela- 
tive to each other so as to produce a momentary 
suction on the filtrate stream in the outlet tube (14) 
(JA-96, col. 5, lines 38-42), and that, because only 
relatively small amounts of high pressure backwash 
gas are used, the progress of the filtration is sub- 
stantially continuous and relatively high throughflows 
are readily obtained (JA-96, col. 5, lines 70-73). 

The Church patent, though granted in August 1957, 
subsequent to the filing of the Reinauer application, 
is a proper reference in view of 35 USC 102(e) 
(Finding of Fact No. 10—JA-183). 


SUMMARY OF ARGUMENT 


1. Prior to trial appellant essentially conceded that 
apparatus claim 8 did not distinguish from the ap- 
paratus described in the Church patent, by withdraw- 
ing that claim. The trial Court found “as a result 
of all that is before it” that apparatus claims 9 and 
10 are not patentable over Church. Appellant asserts 
that Church’s apparatus is not arranged to induce a 
larger volume of gas to flow through the ever-open 
opening to the filter. However, claims 9 and 10 con- 
tain no express or positive distinguishable mechanical 
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features. Appellant’s experts admitted as much. 
Lacking such elements, added efficiency or economy in 
obtaining desired effects does not create patentability. 


Dalin v. Watson 92 U.S. App. D.C. 270, 240 
F.2d 730. 

2. Method claim 1 recites no operational step or con- 
dition not disclosed in Church. No new step is de- 
fined and no new result is accomplished. Only a 
more efficient or economical operation is involved. 
Absent some definition in the claim to define the 
critical relationship of the parts or elements which 
constitute the Reinauer improvement or refinement 
on Church’s basic concept, the claim fails to distin- 
guish over the prior disclosure. Moreover, reference 
to the application at bar fails to show that Reinauer 
considered that aspect of his disclosure—namely, in- 
ducing 2 larger volume of ambient fluid to flow into 
the filter element—as critical. Also, criticality is 
not shown by the fact that commercial installations 
embody appellant’s improvement. 

3. Appellant has not shown that the finding of 
non-patentability is “clearly wrong” or lacks a rea- 
sonable basis in the record. The presumptions of cor- 
rectness attaching to the decisions of the Patent Office 
and the District Court have not been overcome. The 
decision below should be affirmed. 


THE ARGUMENT 


L APPARATUS CLAIMS 
In an action to obtain a patent on claims rejected 
by the Patent Office, this Court has repeatedly and 
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consistently held that a presumption of regularity 
and correctness attaches to the decision of that Office, 
which presumption is reenforced by the decision of the 
District Court, when that Court agrees with the 
Patent Office. Abbott v. Coe, 71 App. D.C. 195, 109 
F.2d 449; Radtke Patents Corp. v. Coe 74 App. D.C. 
251, 122 F.2d 937; Smith v. Kingsland 85 U.S. App. 
D.C. 284, 178 F.2d 26; Esso Standard Oil Co. v. Sun 
Oil Co. 97 U.S. App. D.C. 154, 229 F.2d 37. Only 
if the finding of non-patentability is “clearly wrong” 
does this Court reverse. Bullard Co. v. Coe 79 U.S. 
App. D.C. 369, 147 F.2d 568 ; Watson v. Bersworth 
et al, 102 U.S. App. D.C. 187, 251 F.2d 398. 

In the instant case, the District Court concluded, 
“as a result of all that is before it that the claims 
in the Reinauer case are not patentable over Church” 
(J.A.-48). Findings of Fact Nos. 7, 8, and 9 (JA- 
133) embody the Court’s conclusions. Appellant must 
Show that these findings are “clearly wrong” to pre- 
vail. 

At the outset, it is important to note that claim 8 
of appellant’s application was withdrawn prior to 
trial (Finding of Fact No. 4 J.A.-133). But more 
important than the fact of withdrawal is the follow- 
ing reason counsel for appellant gave in his trial 
brief, namely, 


“We believe the Board to be more right than 
wrong on the question as to whether claim 8 
defines Reinauer’s new apparatus arrangement, 
over the apparatus arrangement shown in the 
Church disclosure.” 
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That being true it would appear that the sole ques- 
tion to be decided is how do claims 9 and 10 differ 
from claim 8? 

Claim 8 is reproduced in the decision of the Board 
of Appeals (J.A-128), that tribunal having consid- 
ered that claim illustrative of the apparatus claims 
in issue. Claims 9 and 10 are reproduced in appel- 
lant’s brief (Br-6, 7). To be patentable these claims 
must define novel structural elements not merely re- 
sults. In re Gardner 32 App. D.C. 249; In re Dalton 
et al 38 CCPA 953, 188 F.2d 170, cert. den. 342 U.S. 
818; Dalin v. Watson 92 U.S. App. D.C. 270, 240 
F.2d 730. 

Appellant asserts (Br-32) that claim 10 specifically 
calls for “a cleaning mechanism” adapted to induce 
as a part of the reverse flow through the ever open 
opening a larger volume of gas which is available to 
said opening, and that Church’s cleaning mechanism 
is not so arranged. Aside from the fact that claim 8 
(J.A-128) contained the identical recitation of “a 
cleaning mechanism” (line 11 of the claim) adapted 
to deliver high energy to stop and reverse normal 
flow through the ‘wamp-open opening and “to induce 
as a part of said reverse flow a volume of gas.... 
larger than the volume of said high energy fluid”, it 
should be noted that the claim defines no novel or 
different structure from that disclosed in Church. 
Appellant’s expert, Alden, admitted that physically 
there was no difference between Church and Reinauer 
(JA-26), and the expert, Kreith, indicated that the 
Reinauer refinement related to economic factors, not 
structural or operational characteristics (JA-44). 
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Even assuming that appellant’s arrangement pro- 
duces 2 larger induced flow that that of Church— 
and appellant’s expert, Dr. Kreith, admitted that 
“there must be some induction” in Church (JA-43)— 
it is significant that the claim contains no express 
setting out of the structure or arrangement itself, 
which is responsible for the larger induced flow. 
Absent some structural definition which positively 
differentiates appellant’s arrangement from that of 
Church, there is no rational basis for appellant’s as- 
sertion (Br-33) that the claim clearly defines the 
elements which are not found in Church. 
Consideration of appellant’s contentions as to claim 
9 (Br-32) shows that reliance is placed completely 
and solely upon the assertion that Church does not 
describe any means “so shaped as to facilitate induc- 
tive flow.” Though appellee admits that claim 8 did 
not say that it was the shape of the elements which 
induced inductive flow, the fact remains that the 
same elements are defined therein and the same func- 
tions or results are produced. Under these circum- 
stances, it is submitted that the term “shaped” is 
insufficient as a structural limitation to differentiate 
over what was admittedly shown in Church, by the 
withdrawal of claim 8. Moreover, in this connection 
it is important to note that appellant’s expert, Dr. 
Kreith, stated that “the shape is of less basic im- 
portance than the arrangement” (J.A-46), and that 
another expert, Alden, testified that “the amount of 
induction would depend on the distance between the 
two tubes”, and that one skilled in the art “would 
have no trouble in arranging the nozzles and ven- 
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turis and the chambers to promote induction” (J.A- 
20). In the light of this evidence, it is submitted 
that the trial Court had a rational basis for the deci- 
sion below, and that, therefore, under the settled rule 
of this Court, that decision as to the apparatus claims 
should be affirmed. 


2. METHOD CLAIMS 


Notwithstanding that appellant has agreed that the 
method claims and apparatus claims are so closely 
related that they stand or fall together, consideration 
will now be given to appellant’s claim 1, and the 
purported gist of improvement over the Church dis- 
closure (Br-10). Admittedly Church’s concept was 
basic (Br-9). The sole distinction between Church’s 
concept and Reinauer’s is that the amount of induced 
air is said to be in excess of that of the high energy 
air (Br-10). This difference admittedly does not 
produce a new result (Br-11); it produces only the 
old result, more efficiently. (Br-25). However, in- 
creased efficiency alone is not a basis for patentability. 
Dalin v. Watson, 92 U.S.App. D.C. 270, 240 F.2d 
730. 

A visual inspection of claim 1 (Br-5) shows that 
every step of the method recited is old in Church, 
and that the only difference is in the word “larger” 
characterizing the volume of air induced to flow 
through the ever-open opening. The Board of Ap- 
peals had held that, if claim 1 in fact recites a dis- 
tinction, it is no more than a matter of degree 
(J.A-131) which is not significant or critical in the 
absence of a claimed dimensional relationship (J.A- 
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130). In connection with this limitation it is im- 
portant to note that appellant’s application does not 
disclose this relationship as being critical. The only 
statements therein are that “preferably” the burst 
of high pressure fluid is less in volume than the cham- 
ber having the ever-open opening (JA-62) ; that the 
flared end 35 of the upper end of tube 33 in Fig. 12 
(JA-81) permits a “considerable” quantity of the 
ambient fluid to flow into the tube 38 as such flow 
is induced by the jet (J.A-64) ; that the small amount 
of high energy fluid seals the ever-open mouth, and 
together with a “larger volume” of ambient fluid, 
induced to flow into the filter element, creates a short, 
sudden reverse flow of fluid, (JA-66); and that the 
high pressure fluid is so small that it is usually less 
than the volume encompassed by the area over which 
the normal flow is sealed and reversed (JA-54). 
These statements show clearly that nothing critical 
exists in the limitation urged as distinguishing over 
Church, even though in the “preferred” operation 
the amount of induced fluid may be of greater volume 
than the high energy fluid. In re Gardiner 36 CCPA 
748, 171 F.2d 313. Furthermore, the fact that the 
commercial installations embody appellant’s improve- 
ment on Church’s basic concept (Br-12) does not 
create criticality. Helene Curtis v. Sales Affiliates 
(CCA-2) 288 F.2d 148. 

Appellant relies primarily upon the fact that an 
improvement in efficiency is obtained, citing cases in 
support of the proposition that with such a result 
patentability is indicated (Br-25). While the Eibel 
Process case may appear to give some support and 
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comfort to appellant, that case is considered by this 
Court to be applicable only to those situations where 
there is a substantial improvement differing from 
the prior art both in purpose and degree. Smith v. 
Kingsland, supra. Moreover, in the Eibel Process 
case the relationship of parts was set forth, where, 
as here, there is nothing involved other than a factor, 
increased induction, which appellant’s expert admit- 
ted would be within the skill of the art (JA-20) and 
obvious (JA-22). It is submitted that the claims are 
unallowable. 


CONCLUSION 


It is respectfully submitted that the claims sought 
are unpatentable under the law; that the conclusion 
reached by the Patent Office tribunals and the District 
Court that the claims are not patentable over the 
Church patent was correct; that that conclusion has 
a rational and reasonable basis in the record and is 
not clearly erroneous; and that the decision appealed 
from should be affirmed. 
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Statement of Questions Presented 


Appellee has agreed that the two questions presented in 
Appellant’s Brief are correctly stated, and Appellee has an 
additional question which it is believed requires restatement 
as follows: 

Whether the District Court’s conclusion given as an 
oral ruling “as a result of*all that is before it that the 
claims in the Reinauer case are not patentable over Church” 
(JA 48) and the fcrmal ultimate Findings Nos. 7, 8 and 
9 (JA 133) are so clearly erroneous as to warrant reversal. 


STATEMENT oF QUESTIONS PRESENTED 
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III. The District Court’s Holding Clearly Erroneous 


A(1) Church Did Not Conceive of Reinauer’s 
Invention 


(2) Reinauer Method Claims Clearly Define 
Patentably Distinct Concept 


B(1) Church’s Structure Could Not Perform’ 


Reinauer’s Function 


(2) Appellant’s Apparatus Claims Define a 
Structure Patentably Distinct from Church 


Cc Reinauer’s Invention Was Not Obvious 
from Church’s Disclosure 
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L JURISDICTION OF COURT UNCHALLENGED 


Appellee, in his Brief, has not questioned the statement 
of the jurisdiction of this Court as set forth on page 1 of 
Appellant’s Brief. 


I. ESSENTIAL NATURE OF APPELLANT’S INVENTION 


Appellant’s invention is essentially a mode of operation, 
and as such is clearly defined by the method claims here in 
issue. In order to simplify the issues on this appeal, Appel- 
lant has conceded that, because of the method or procedural 
nature of the Appellant Reinauer’s advance, patentability 
here stands or falls on method claim 1 (Appellant’s Brief, 
p. 4). If method claim 1 does not define a patentable in- 
vention, then none of the remaining claims defines a patent- 
able invention, whether of method or apparatus form. 


2 


Appellee in attempting to avoid the essentially novel pro- 
cedural nature of the Appellant’s advance has sought to 
phrase the issue of invention in terms of apparatus rather 
than the new method (see Appellee’s Brief, p. 3, for ex- 
ample). Such shift of position is not an unfamiliar man- 
ner of mischaracterizing the true nature of an invention. 
However, it merely begs the basic issue presented. Rein- 
auer’s basic concept was a particular mode of operation of 
filter apparatus, with apparatus coordinately arranged to 
carry out the inventive procedure. 

Appellee, in attempting to pose the issue in terms of 
apparatus rather than method, has had to ignore the fact 
that the old structures did not teach or embody the novel 
functions and mode of operation with which Reinaver 
clothed the elements’ of his device in devising suitable ap- 
paratus to carry out such method. 

The difficulty of the art lay in the fact that those skilled 
in the art had never perceived Reinauer’s concept. Once 
the blinders were removed from those skilled in the art, 
by Reinauer’s method of operation, the coordinate arrange- 
ment of the elements of the apparatus becomes apparent, 
but it should not be overlooked that it was Reinauer who 
removed such blinders. Diamond Rubber Co. v. Consoli- 
dated Rubber Tire Co. (1911) 220 U. S. 428, at 434-5. 

By adopting the approach of posing the issue in terms of 
apparatus in contradistinction to method, Appellee essen- 
tially recognizes the weakness of his position by attempting 
to show that all the structural elements necessary for such 
operation were old in the art. However, the advance is 
essentially a new method and the apparatus elements must 
be shaped and arranged to perform the new mode of opera- 
tion. Prior to Reinauer no one ever clothed such elements 
with the functions to perform such mode of operation. 
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The uncontroverted evidence clearly establishes that 
Church did not disclose or teach Appellant’s new mode of 
operation (Appellant’s Brief, pp. 26-28). Furthermore, the 
apparatus disclosed by Church will not perform Appellant’s 
claimed method (Appellant’s Brief, p. 29). 


Il. THE DISTRICT COURT’S HOLDING 
CLEARLY ERRONEOUS 


The District Court in its oral ruling (JA 48) stated, 
with regard to the Reinauer application: 


“The Court has concluded as a result of all that 
is before it that the claims in the Reinauer case are 
not patentable over Church . . .” 


In its formal ultimate Findings Nos. 7, 8 and 9 (JA 
133), as noted in Appellant’s Brief p. 19, the District Court 
found that (a) the method claims define a process which 


does not distinguish from Church in a patentable sense, 
(b) the apparatus claims define an apparatus which is sub- 
stantially anticipated by Church, and (c) in view of Church 
all of the claims did not define unobvious subject matter. 
These holdings of the District Court were clearly erroneous. 

In the additional question as now stated in this Reply 
Brief, no question arises with regard to Rule 52(a) as sug- 
gested by the proposed additional question of Appellee, be- 
cause there is no question as to the factual findings of the 
District Court other than the ultimate Findings Nos. 7, 8 
and 9. There is no need for this Court to review the under- 
lying factual findings, for the District Court accepted the 
uncontroverted testimony of the witnesses (JA 48, and see 
the District Court’s Findings 1-6 as set forth at JA 132- 
133). 

The following lettered sections deal with the clearly 
erroneous nature of the ultimate findings and conclusions 
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of the District Court. Section A deals with the clearly 
erroneous Finding No. 7 that the claims 1 through 5 define 
a process which does not distinguish from that disclosed in 
the Church patent in a patentable sense. 


A. (1) Church Did Not Conceive of Reinauer’s In- 
vention 


As noted supra pages 1 and 2 the Appellant Reinauer’s 
invention is essentially a new mode or method of oper- 
ation, a procedural concept which was never conceived by 
Church. Neither Appellee nor the prior tribunals have in 
any instance indicated a recognition in Church of Reinauer’s 
concept. 


(2) Reinauer Method Claims Clearly Define Patent- 
ably Distinct Concept 
Reinauer’s method claims clearly define the patentably 
distinct concept as specifically indicated by the italicized 
—— of reproduced claim 1 in Appellant’s Brief at page 


"Appellee asserts (Appellee’s Brief, p. 6) that method 
claim 1 recites no operational step or condition not disclosed 
by Church. This, as demonstrated by the italicized portions 
of claim 1 in Appellant’s Brief, is clearly an incorrect state- 
ment. The procedural improvement of the Reinauer inven- 
tion and concept is positively and completely defined in 
claim 1 as follows: 


“by periodically releasing a burst of a small volume 
of high energy gaseous fluid over the cross-sectional 
area of said opening and through said opening to 
induce passage through said opening of a larger 
volume of ambient fluid’. 


This is a clear, definitive operational step which was not 
conceived by Church and was not disclosed or taught by the 
Church disclosure. The mode of operation claimed by Ap- 
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peliant Reinauer was in no manner suggested by the Church 
disclosure. In fact a man skilled in the art, reading the 
Church disclosure, would be led to the conclusion that in- 
duction was undesirable and should be minimized rather 
than emphasized. (Appellant’s Brief, pp. 26-28.) 

Appellee’s Brief, pp. 10 and 11, also states that the 
Reinauer application does not indicate the criticality of the 
Appellant’s improvement. The cases cited by Appellee do 
not present facts of similar import to those in the present 
case, in which Reinauer taught a new concept unknown to 
and unused by the prior art. The fact is that Remauer’s im- 
provement, which Appellee admits at page 6 of his Brief 
provided a more efficient operation, recognized and claimed 
the novel procedural concept of inducing a volume of am- 
bient fluid larger than the small amount of high energy fluid 
to flow into the filter element for maintaining filter permea- 
bility. Prior to Reinauer, Church, who was aware of the 
existence of induction, sought to reduce it to an absolute 
minimum, and therefore the teaching of Reinauer with re- 
spect to induction was the ultimate antithesis of the Church 
teaching. A further consideration of this antithetical nature 
of Reinauer and Church will be considered below with re- 
gard to unobviousness of the Reinauer invention (infra 
pp. 8, 9). 

Therefore, it is respectfully submitted that method 
claim 1 and the other method claims clearly and distinctly 
set forth the operational step of inducing a larger volume 
of ambient fluid, which is a condition not disclosed or con- 
ceived of by Church. 


B. (1) Church’s Structure Could Not Perform Rein- 
auer’s Function 
Appellant has noted and clearly documented the fact 
(Appeliant’s Brief, p. 29) that the Church apparatus did 
not induce ambient air in an amount greater than the 
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amount of high energy air, and in fact the Church appa- 
ratus could not induce an amount greater than one-fifth 
of the amount of high energy air (JA 40-41). Further- 
more, the apparatus disclosed by Church will not perform 
Reinauer’s claimed method (Appellant’s Brief, p. 29). 


(2) Appellant’s Apparatus Claims Define a Struc- 
ture Patentably Distinct from Church 

Therefore, for the Appellee to argue that the apparatus 
claims 9 and 10 do not recite novel structural elements over 
the Church apparatus is manifestly in error, for, if the 
Church device can not perform the novel operation of the 
Reinauer device the claimed Reinauer structure must be 
different from that of Church. 

In Appellant’s Brief, pp. 5-7, are reproduced claims 9 
and 10 with portions italicized to indicate the structural 
distinctions from the Church reference. The critical dis- 
tinction between the Reinauer structure and the Church 
structure recited in claim 9 is the “means shaped to facili- 
tate the inductive flow of gaseous fluid” into and through 
said ever-open opening. However, that is not the entire 
recital, for the nature and purpose of the means is also 
specifically defined. The stated purpose to be performed by 
the means is to induce as a part of said reverse flow a vol- 
ume of gas larger than the volume of the high energy fluid. 
Furthermore, so as to complete the definition of the means, 
the last portion of the claim is devoted to the physical posi- 
tion of such means for inducing inductive flow, as follows: 
“said means for inducing inductive flow being positioned 
adjacent said ever-open opening in the path of said reverse 
flow”. 

The Appellee has taken some pains to show that the 
term “shaped” is insufficient as a structural limitation. It 
is submitted that the structure in claim 9 for performing 
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Reinauer’s novel procedural concept is defined in patentably 
distinct terms in which the structure is fully defined both as 
to position and function within the apparatus. 
Claim 10 defines the Reinauer invention in patentably 
distinct structural terms. 
As set forth in Appellant’s Brief, p. 7, claim 10 
specifically recites: 
“a cleaning mechanism ... adapted .. . to induce 
as a part of said reverse flow through said opening 


a larger volume of oe which ts available to 
ever-open opening . 


The uncontradicted record evidence establishes that the 
cleaning mechanism of the Church disclosure was not so 
arranged or adapted or shaped as to induce as a part of 
the reverse flow an amount of low energy available gas 
larger than the amount of high energy gas. For a com- 
plete discussion of the evidence reference is made to Ap- 


pellant’s Brief, pp. 29, 32. 

Appellee asserts, at the bottom of page 8, that Appel- 
lant’s witnesses Alden and Kreith stated that there were 
no differences between Church and Reinauer. A reading 
of the testimony of these two witnesses at JA 26 and 44, 
cited by Appellee, should satisfy the Court of the incor- 
rectness of the Appellee’s assertion, particularly in view 
of the testimony of those witnesses at JA 27, 45 and 46. 

The witness Alden specifically testified that Church did 
not describe an arrangement or an operating condition 
in which he used any substantial amount of induced air 
(JA 27). The witness Kreith testified that he did not 
find in Church any means shaped to facilitate an inductive 
flow of gaseous fluid (JA 45-46). The evidence of these 
witnesses is uncontroverted. 


C. Reinauer’s Invention Was Not Obvious from Church’s 

Disclosure 

USCA Title 35 § 103 requires that an invention to 
be patentable, in addition to being non-identical, must be 
not obvious in view of the prior art. See the full text 
of this § 103, Title 35, reproduced in Appellant’s Brief, 
page 22. Appellant’s position is that in addition to the fact 
that the Church disclosure neither disclosed nor suggested 
the Appellant’s novel concept, nor disclosed a structure 
capable of performing Appellant’s novel procedure (and 
therefore Appellant’s invention was not identical with the 
Church disclosure), the invention was in fact not obvious 
from the disclosure of Church. 

The basis for Appellant’s position of non-obviousness 
of his invention is that the differences between the subject 
matter of the Appellant’s invention and the prior art were 
of a substantial nature.on their face, that is, Church taught 
a minimum induction, Reinauer teaches an induction larger 
than the amount of high energy fluid, but also the teaching of 
Church was such as to lead away from the concept of 
Reinauer. 

The sum of the disclosure in the Church patent with 
regard to induction of ambient air was to the effect that 
induction was not desirable (JA 18, 33). The Church 
disclosure, as fully stated in Appellant’s Brief, page 17, 
teaches that the induction of air should be kept to a mini- 
mum. Lack of obviousness is classically presented in this 
case by the fact that the Church disclosure would lead those 
skilled in the art away from the concept of Appellant’s 
invention. This is a clear example of unobviousness under 
well recognized principles of patent law specifically ap- 
plied to the question of invention In re Application of 
Dietert (CCPA 1957) 241 F. 2d 746, and applied to the 
question of anticipation In re Application of Heltzer 
(CCPA 1951) 189 F. 2d 971. 


a 


The concept of Appellant’s invention being unobvious 
from the teaching of the Church patent, the invention was 
not obvious. and therefore meets. the test of USCA Title 
35 § 103. The District Court’s holding that the claims were 
not unobvious in view of Church (Finding No. 9, JA 133) 
was. Clearly erroneous and warrants reversal of the. Dis- 
trict Court’s decision. 


D. Reinauer’s Invention is Patentable 


Consideration has. been given in the foregoing sections 
to the basic questions which must be determined. prior to 
consideration of patentability. It has been found that the 
Church reference does not anticipate, substantially or other- 
wise, the concept of Reinauer’s new mode of operation 
(supra pp. 4, 5), and that the Church structure does 
not anticipate the Reinauer structure (supra pp. 5 to 7). 
Furthermore, it has been shown that the Reinauer inven- 
tion was not obvious in view of the prior art as represented 
by Church (supra pp. 8, 9). It is respectfully sub- 
mitted that in view of the novelty and nonobviousness of 
the Reinauer improvement of the basic Church invention, 
and the recognized usefulness of the Reinauer invention in 
the commercial embodiment (Appellant’s Brief, pp. 12, 
13), Appellant’s invention is patentable. Appellee has 
sought. to challenge patentability (Appellee’s Brief, p. 10) 
on the ground that increased efficiency alone is not a basis 
for patentability. To support his proposition, appellee has. 
cited the case of Dakin v. Watson, 204 F. 2d 730. The 
Dalin case is clearly distinguishable from the present case 
becanse there the Court found lack of novelty in concept of 
invention and physical structure and stated that in the face. 
of lack of novelty added efficiency does not create patent- 
ability. In the present case the Reinauer concept is, as we 
have shown, novel and unobvious, and therefore increased 
efficiency is not the lone basis for patentability. 
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As noted in Appellant’s Brief, page 25, improvement of 
efficiency in obtaining a result is patentable, citing Etbel 
Process Co. v. Minnesota & Ontario Paper Co., 261 U. S. 
45, at 56 (1923), and Minnesota Mining & Mfg. Co. v. 
Coe, 49 F. Supp. 706 (DCDC 1942). Furthermore, in 
spite of. Appellee’s contentions to the contrary the Courts 
generally have recognized that improvements to obtain a 
result in a new and better way are patentable. See Oliver 
United Filters v. Silver (CA 10 1953) 206 F. 2d 658, cert. 
den. 346 U. S. 923; Expanded Metal Co. v. Bradford, 214 
U. S. 366. 

The improvement which Reinauer’s new mode of opera- 
tion provided, which modified Church’s basic process to 
produce Church’s result in a new and better way, has 
achieved a desirable economical result, and although 
Church’s basic method can be used without the practice of 
Appellant’s claimed method (JA 18), the wide commercial 
practice of Church’s method in accordance with the Appel- 
lant’s contribution is significant evidence of the value of 
the improvement. 

IV. REVERSAL OF THE DISTRICT ‘COURT’S DECISION 


This Court does not hesitate, in the face of clear error, 
to reverse the previous concurrent decisions of the lower 
tribunals, Montgomery et al. v. Marzall (CA 1951) 88 App. 
D. C. 281, 189 F. 2d 640, and L-O-F Glass Fibers Co. et al. 
v. Watson, 97 App. D. C. 69, 228 F. 2d 40, at 43. Appel- 
lant respectfully submits that in its main Brief and in this 
Reply Brief there is set forth the basis for this Court to 
reverse the decision of the District Court because of clear 
error. 

Appellee in his Brief has cited a number of cases in sup- 
port of the proposition that there is a presumption of regu- 
larity and correctness as to the rejection of claims arising 
from the decision of the Patent Office reinforced by the 
decision of the District Court. This presumption, as is 
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noted in the case of Abbott v. Coe, 71 App. D. C. 195, 109 
F. 2d 449, cited by the Appellee, is based upon the principle 
that the Patent Office as to technical questions is préeemi- 
nently qualified to solve and determine such questions: How- 
ever, as noted in Appellant’s Brief the Board of Appeals 
reached their conclusions on stated grounds which were in. 
fact technically erroneous, and therefore any expertise which 
would normally be presumed in favor of the Patent Office 
has been clearly rebutted. The factual errors of the Board 
of Appeals with respect to the Church disclosure are set 
forth fully in Appellant’s Brief, pages 13-18. 

In Radtke Patents v. Coe, 74 App. D. C. 251, 122 F. 
2d 937, also cited by Appellee, the Court ‘states that the 
Principle of following the previous decisions of the lower 
tribunals is summarized by the’ following quotation from 
Abbott v. Coe, supra, the 

“judicial function is exhausted when there is found 
to be a rational basis for the conclusions approved 
by the administrative body.” 

In the face of the clear technical error on the part of 
the Board of Appeals (as specified in Appellant’s Brief pp. 
13-18), the basis for the Principle enunciated by Abbott v. 
Coe, supra, is vitiated, for the incorrect technical conclu- 
sions of the Board of Appeals were not a “rational basis for 
the conclusions approved by the administrative body”. It is 
therefore respectfully submitted that this is not a case in 
which the conclusions of the Patent Office, based on any 
technical expertness, can be presumed to be a basis for 
accepting the prior decisions. The decision of the District 
Court here with regard to the ultimate findings is one which 
this Court can, and is respectfully urged to, reverse because 
as demonstrated herein (supra, pp. 3 to 10), the District 
Court was clearly in error in the same manner as in the 
cases of Montgomery v. Marsall and L-O-F v. Watson, 


supra. 
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V. CONCLUSION 


The invention of the Appellant Reinauer, as defined in 
the method claims 1 through 5 and in apparatus claims 9 
and 10, is not disclosed or suggested by the Church refer- 
ence, which is the only reference and the only ground for 
rejection cited against the Appellant’s claims. 

In addition to there being no anticipation by the Church 
disclosure of the Reinauer inventive concept, the structure 
of Church will not perform the novel mode of operation of 
the Reinauer invention. 

Furthermore, the Reinauer invention was not obvious 
from the teaching of the Church reference. In. fact 
Reinauer’s invention is in the classic form of unobviousness 
in that the inventive concept proceeded in a direction 
Opposite to that indicated by the prior reference Church. 

Because of the novelty and unobvious nature of the Ap- 
pellant’s inventive concept and the recognized patentability 
of novel, unobvious and improved methods of obtaining a 
result, this Court is respectfully requested to reverse the 
ultimate findings and conclusions of the District Court 
which are clearly erroneous. 


Respectfully submitted, 


RaymMonpD J. MAWHINNEY 
A. Roserr THEIBAULT 
Witkinson, MaAwHINNEY & THEIBAULT 
Munsey Building 
Washington 4, D. C. 
Attorneys for Appellant 
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